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180 Dundas Street 
TOEONTO, OntarLo 
Thursday, 

June 1l, 1981 


DHE SBURTHE RePROCEEDINGS IN THIS INQULERY 
RESUMED PURSUANT TO ADJOURNMENT 


APPEARANCES AS HERETOFORE NOTED 


DR. DUPRE: Good morning, ladies and gentlemen. 

Today the Commission begins a phase of its hearings 
at which it will be hearing sworn testimony from a variety of 
witnesses. Our first witness, who I wish to greet most warmly 
this morning, is an expert witness from the University of 
Pittsburgh, Du. een tpsrnterline. 

Dr. Enterline, sir, may I say that you are most 
welcome here. We are very, very grateful for your willingness 
to come at considerable inconvenience to yourself to appear before 
us this morning to give sworn testimony. You are welcome indeed, 
Siu. 

Miss Kahn, would you swear in the witness, please? 

MR. LASKIN: Perhaps, Mr. Commissioner, before 
she does that I could just introduce to you my colleagues who 
are here. 

DR. DUPRE: —1f you please, 

MR. LASKIN: On my far left is Mr. Jim McNamee, 
who is representing the Government of Ontario. Jim, could you 
tell us who is with you? 

MR. McNAMEE: Murray Finklestein, Department of 


Labour. 
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a MR. LASKIN: Then in the back row on the far left 
is Mr. David Starkman, who is acting for the Asbestos Victims 

1. | of Ontario; Miss Linda Jolley, who is acting for the Ontario 

5| Federation of Labour and the various parties with standing 

r| under that umbrella; and then Mr. Ed Warren, who is with us 
from Washington and who is acting for the Asbestos Information 

‘a Association of North America, and with him is Mr. Tim Hardy, 
who is one row behind; and then Mr. Jean Bazin from the Quebec 
Asbestos Mining Association. 

| | ie Have I missed anybody? 


Mr. Ublanski is also with us from the Atomic Energy 


| | and Chemical Workers. 
I think I've got everybody, Mr. Chairman. 
i DR. DUPRE: Thank you. 
| 2 So these are the parties with standing, who will 
| | be cross-examining the witnesses after you have finished your 
| direct examination? 
MR. LASKIN: Some may not, I understand, but they 
| have worked out between them, as I understand it, some 
arrangement to question. 
I 20 DR. DUPRE: Thaankes,Ou. 
Miss Jolley and gentlemen, you are all very welcome 
| here, indeed. 
Miss Kahn, would you swear in the witness, please. 
: DR. PHILIP ENTERLINE, SWORN 
EXAMINATION-IN-CHIEF BY MR. LASKIN 
4° Q. Dr. Enterline, you are presently a professor 
g of biostatics and the chairman of the department at the University 
of Pittsburgh? 
| A; Yes, I am. 
Q. I gather you have been at Pittsburgh since 
¥ So lpabouterdoGye 
; A. Right. 
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eee) Enterline, in-ch 
Q. As the chairman indicated, for a brief period 
of time you were at McGill University? 

A.” Two years: 

5 Q. You have a master's degree and a doctorate 
from an American university? 

Ae Les. 

MRY  LASKIN:© Lec me=tite, “Mry- Chairman, ti I’might, 
a brief which contains Dr. Enterline's complete curriculum 
Vitae, including a Tist of -iiterally hundreds of publications 

Uh which he has, a number of which are inthe asbestos field. 

If I might file this simply as exhibit number one, 
and I think I have recirculated copies of the index so that if 
we refer to any of the articles in this brief, we will refer to 
them by their tab number. 

15 Pie just cue chat ine crenc’ or vouwin= the=event 


that you need it. 


EXHIBIT # 1: The abovementioned document 


was then produced and marked. 


20 MR. LASKIN: Mow, Mr. Chairman, we may proceed a 
little’ bit out of the ordinary witherespect= to Pr. Enterline for 
this reason, that very recently, within the past two months, 
Dr. Enterline has delivered two papers which, in my submission, 
are of relevance to the mandate of this Commission. 

Neither of those papers have been published. Dr. 
= Enterline has been kind enough to bring them here today. He is 
prepared to leave them with us and is prepared to discuss them 
with the use of projection equipment. It seems to me before we 
get into any specific questioning it would be most helpful to 
have Dr. Enterline talk about those two papers. 
30 MR. LASKIN: Q. Can you, for everybody's sake, 


just tell us, DR. Enterline, briefly, what those papers address? 
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- 6- Enterline, in-ch 
THE WITNESS: A. Yes. The first paper addresses 


the question of what proportion of all cancer can be attributed 


5} a U.S. government document, that claimed somewhere between 
thirteen and eighteen percent of all cancer due to asbestos, in 
the United States. 

The second paper addresses the question of whether 
using epidemiologic methods we could ever test the two fiber 


standard now in effect in the United States. :It is a kind of 


1. | to asbestos exposure, and it arises from the government document, 


Mea quasi-statistical paper, but I think does produce an answer 


to that question of whether epidemiologic methods are going to 
| be useful in dropping the standard or changing the standard from 
the present two fibers. 
| Onn, Goods Riowdwould yournlikestosdonthis? 
| 15 A. Well, maybe I'll just present these kind of 
papers in tandem. This might take...I think they were twenty 
minutespresentationsmesikimighe Stretchtoutratinttler biti sand 
I don't know, you can ask questions as we go along. 

I'll give you a little bit of background about each 

paper. You will see that they obviously tie together. I think 

20; if you write two papers two months apart, they are going to sound 
a lot alike because you are thinking about the same kinds of 
things, and if you do work on one subject, you would like to use 
ib lin Tbethepaperseaiteyvoumcan: 

So you will see, I think, some similarities. But 
I think that the issues, as I understand the purpose of this 

ei Commission, that I address are probably issues of interest to 
the Commission, and so these papers might be useful to you. 

MR. LASKIN: Let me say for everybody's benefit 
that I am having these papers xeroxed and they will be available 
to you as soon as the xerox machine produces them. 

30 MRS EASKIN<» (O.0) Alljright? 
THEAWITNESS:@ Asw Wellfe letdsttakeethestirstyone; 


ua 
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-7- Enterline, in-ch 

A. (cont'd.) and that's the one that addresses 
this question of what proportion of cancer...and this is in the 
United States, but it would apply, I think, to Canada...what 

5| Proportion of cancer is due to exposure to asbestos. 

I think everyone realizes that cancer is a very 
important cause of death inuthe United States. .sIif, the current 
levels of cancer incidents continue, we can estimate about fifty 


million people alive today in the United States will die of 


cancer. 

Y The problem in the field of prevention and public 
health 1s simply, what can we do to alter this prediction and 
is there some way we could make it forty-nine million or 
forty-eight million, or something less than what we now...than 
the fifty million, we think, deaths might perhaps occur. 

15 Now, of course, the United States government and 


the National Cancer Institute is very concerned about this, and 
they would like to know what is the best strategy, what is the 
best way to spend public funds to alter this prediction. 
A couple of years ago, there appeared a widely- 

circulated but unpublished document that estimated that between 

20; thirteen and eighteen percent of all cancer in the United States 
is caused by a single substance - asbestos. That would be nice 
to believe. Nice inthe sense that it would tell us what we should 
do. That would be very directive for efforts in government, I 
think, to know S.ustiwhiatetoudo., 


Of course if that were true, I think the obvious 


e thing to do would be tolbansasbestos.. NOG only ban 1c abut get 
rid of all the asbestos we now have in our environment. 
But a lot of very thoughtful people, in reviewing 
this document, disagreed, some very violently, and there were a 
number of papers published subsequently that did disagree with 
30 this. 


I was asked a few months ago to prepare an estimate 
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- 8 - Enterline, in-ch 

THE WLITNESo?; (Cont. d.) ofgwhatsproportionsof cancer 
is due to asbestos, present this at a meeting held at Coldsprings 
Harbour, Long Island, New York, at a conference on the 
quantiéilcationvorsroceupationalecancer: 

There are a lot of approaches you can take in 
making an estimate like this. One approach could be to finda 
kind of index disease, a disease that is certainly caused by 
asbestos, and then calculate the ratio of that disease to all 
cancer that is caused by asbestos. 

We'll give you an example: We are pretty sure 
that most malignant mesotheliomas are caused by asbestos, and 
some people think that for every mesothelioma that occurs there 
are perhaps one point five, one and a half...if you can conceive 
of that...of bronchogenic cancers that occur due to asbestos. 

So that if you know then how many mesotheliomas 
there are occurring in a population, you would know how many 
lung cancers occur in that population, due to asbestos. So 
that if mesotheliomas are caused by asbestos, the theory would 
go we could then estimate how much cancer, more generally how 
much lung cancer, is caused by asbestos, and you could extend 
that and say, well, how many other cancers in addition to lung 
cancer are there related to mesotheliomas, what is the ratio of 
other, cancers. 

All of this leads to an estimate of how much cancer 
is caused by asbestos. Start with the index case, find out the 
ratio of that ilo, all iothnervcances jasimplyemultiply thatwratio, by 
the number of index cases and you can calculate the number of all 
cancers caused. 

A second approach could be to actually estimate how 
many people are exposed and calculate the level of exposure, 
determine the dose-response relationship between asbestos and 
cancer, and make a direct estimate of how many cancers are being 


caused. If you know the level of exposure, you know the dose- 


7540-1171 


& 223 wd ot bran lives 400" elite) oftl standged 68 dette A 
yo Wadern® Yanieaten (el Yin sesealb: yoesuel ts ‘ebad ter Sada) 
hin’ o¢ speqelh send Fn ei9bs ade siésiviigo lied? ioe rorinedii | 
/eedeetes yl te20n0 at sant Sera | 

oyue Yitaaq Ste Se  Seloiage Ms OY Sin 2° si 
Are oactesded Yd bepiieo, owe eémoblods deer anang sem hom jes | 
earl? wintan Yeds amaatensopam Gaeve 203 ted doidd slyhag work 
etlacncs mat) woy FP. . “TRA Soham sa0 .ardt Joing sie syste” See | 
godedivs Of stb aHElK Saint et oni.) ap ence tol. 4.288 2a 
deripileiscnen yr WEp malt word soy 72 Jars | 
joi wpa vor Dhow gay iipbtatucog & tk uclraeey aie areas ; 
ht |. fOdendes’ ¢F Ave (de snc kagog Jac: ob thea eaueaeo. cnet) 
floow vader? act end tetas yi Bseve> oth akmniledswnam SY tend | 
wel glieterw sham .ohins Been wort etaniiae nade bines we ap | 
Kootie Elio wp bee \eeteeder qi heayno of steomes nel down ii 
enuf er vositebhd ait sans Jaito yasr wot ,tfew ,eee Boe sade 
i of¢ey ons wl gach .egnioYladtone od bere (es comid etn aches f 
e1a0nn> zeae || 


taonsa Muum wol!l tO pani BA.0 shaet 2idd' to. Cia 

Ht ded bald votes BBR! mas vie diett ‘dotetdas yd banged al f 
ie dee ee \etenids xento tis oF detit To obtey | 
{te Yo aadmtin att oy Bash Shs nai Sat Sosa ate 


— dec 
Ragressinrioatest 
aah cree io etait arene — "7 
ia rs 3 anion Jn 5 eB i = 
fete: wie a | va 
i i nai Pee a - Ey 7 


: 7 . ir i. Te Ai vy i 
Crh er at 


=) 


10 


15 


20 


25 


AG 87 (6/76) 


- 9 - Enterline, in-ch 

THE WITNESS: (cont'd.) response relationship, then 
you can calculate the number of cases produced by that level of 
exposure. 

There have been a number of papers that have used 
bhatGapproach. 

The approach I used is essentially a mix of these 
two approaches. My paper deals with first looking at an index 
disease, index kind of cases, and then secondly, looking at the 
size of the exposed population, the level of their exposure, and 
calculating another estimate of how much cancer that population 
of that size at that level of exposure, how much cancer will be 
produced. 

The index disease that I have used is not 
mesothelioma, but asbestosis. This is a disease by definition 
that is caused by asbestos. The name asbestosis arises from the 
notion that this is a disease caused by the inhalation of asbestos 
fibers, and this is a disease that does lead to death and 
perhaps is just as fatal as lung cancer. It is a disease that 
has been recognized for many years. In fact, we recognized 
asbestosis as a consequence of asbestos exposure long before we 
recognized cancer as a consequence. 

So we have a long history of reporting of asbestosis 
cases, and it's a well-recognized cause of death in the national 
vital statistics system in the United States, and certainly in 
the system in Canada. 

So, we know how much asbestosis there is, we know 
how many people die of it, and that should tell us something about 
the size of the population that's producing these asbestosis 
deaths. 

Back Wnithe ‘eariy960's){92- did”a ‘study of ‘a very 
large part of the population in the United States engaged in 
primary asbestos products production. In other words, these are 


the people that made the asbestos textiles, made brake linings, 
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THE WITNESS: (cont'd.) made asbestos cement products, 
and I was able to identify, back inthe early 1960's, about 
twenty-one thousand male workers in the United States who had been 
producing asbestos products. These were workers that had been 
employed some time during the years 1948 to 1951, and I just 
simply traced these people to see what their mortality experience 
was. 

Let's show some slides now that will put these two 
ideas together - my study together with the idea that asbestos 
causes deaths, and we know how many deaths are caused in the 
United States by asbestos. 

The first slide deals with the numbers of deaths 
due to asbestosis, in the United States, going back to 1950. 

SO this* vs "kind Of...0hn, boy, the Litrst slide’ is: missing. 

Al ieee Gites rice LV OUur what LUG eLIiLous oie 
WOULd Have saiG@ 2b 1. Nadie te LOLrgOtten co pLing it. Lt would 
have shown that numbers of deaths due to asbestosis rise from 
about eight in 1950, to somewhere around thirty-five or forty 
in the 1970's, and it shows that there was a gradual increase 
during the fifties and sixties, and then starting in 1970, kind 
of a plateau - not much happening. 

So think of this - that's not very many deaths 
for a large country with two hundred and twenty-five million 
people in it, due to asbestosis, but remember, this is a 
recognized disease, it has a high fatality rate, but it suggests 
that@if you only get thirty-five or forty deaths per year in 
a large country that there couldn't be a very big population 
out there producing those deaths. 

Okay, now, put that together with this second 
idea, and that is that I studied, in fact, about twenty-one 
thousand asbestos product workers for mortality, and I know for 


that population how many deaths were being produced. 
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THE WITNESS: (cont'd.) Now, on the slide you see... 
this study I just mentioned...you see that I have twenty-one 
thousand, seven hundred and fifty-five asbestos product workers 
at ages under sixty-five, and over a period about 1950 to 1963, 
there were forty-four asbestosis deaths in my cohort. 

So, twenty-one thousand people produced forty-four 
deaths over about a thirteen year period. 

Now, in the United States in the same period, if 
yOu, Summed® across “all whewyecarns,. 1950, to 1963). \ou, would find 
in the whole population of the U.S. there were a hundred and 
eighty-four thousand deaths. I'm sorry - one hundred and eighty-four 
deaths in the entire United States. 

NOWee ties mnOt Very. Gtiricult toscalculate from that 
how many people it would have taken to produce a hundred and 
eighty-four deaths. If you know that twenty-one thousand 
produced forty-four deaths, how many people would it take to 
produce a hundred and eighty-four deaths? 

Well, you divide forty-four into a hundred and 
eighty-four and multiply that by twenty-one thousand and you 
get the answer to that. 

Well, of course, my first study that I mentioned 
dealt only with people under the age of sixty-five. I then did 
a study of people who were sixty-five and over. There were a 
thousand, seventy-five of these. They produced seventeen deaths, 
and we. michie talk water aboutsthateparercularn study.seilt sia 
study of retired asbestos workers. 

During the same period in the entire United States 
there were five hundred and four deaths being produced, and again 
it wouldn't be hard to calculate from that how many people there 
were over the age of sixty-five producing the five hundred and 
four asbestosis deaths. 

All of this leads, then, to an estimate of how 


many people, what is the size of the population in the United 
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THE WITNESS: (cont'd.) States that produces 
asbestosis deaths. From my two studies, I calculate sixty-two 
thousand, seven hundred and five...just by those ratios that I 
have described to you. 

Now, as a check on this, I looked at another study 
by Irving Selikoff, where he studied seventeen thousand, eight 
hundred asbestos insulators, and he did the same kind of thing I 
did. He identified these insulators, then he followed them over 
a period of years and he observed in his insulators seventy 
oe asbestosis deaths, and during the same period in the entire 
United States there were three hundred and seventy-one occurred. 
And once again, if you divide seven into three seventy-one, 


multiply that times the seventeen thousand eight, you come out 


with a number of eighty-four thousand, nine hundred and six. 
15 So what this says to me is that, certainly in 

the United States during the fifties and sixties, the population 
that produced these deaths from asbestosis had to be less than 

a hundred thousand people. One estimate is sixty-two thousand, 
one estimate is eighty-four thousand. 


Now, this begins to give you some idea of the 
20 


dimensions of the problem as expressed in terms of exposed workers. 
Somewhere less than a hundred thousand, okay? 

Now, I think it has the advantage in that the 
estimate arises from two studies, one of asbestos products workers 
and the other of asbestos insulators. And incidentally, these 
oa two populations really represent, in my view, all of the really 
heavily exposed workers in the United States, and I think this 
might be true in other parts of the world. We don't have mining 
in the United States, so I can't speak about that, we don't have 
any extensive mining such as you have in Canada, but I think 
that if you talk about heavily exposed workers, the number must 


be something less than a hundred thousand, in the United States. 
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THE WITNESS: (cont'd.) Now, I can double check on 
this “easily! et"s "see the next slide. Let's see how many 
insulators are there. 

Well, first of all let's look at the bottom half 
of the slide. We know how many insulators there are. First of 
all, the unions report their membership to the U.S. government. 
They report somewhere between twelve and eighteen thousand as an 
average membership during the 1950's and 1960's. The U.S. census 


counts asbestos insulators, it's one of the definable occupations 


10) in the census, and the census enumerates between fifteen and 


twenty-five thousand insulators. 


Now, of course, these are numbers, looking at the 
bottom half of the slide now, these are numbers that represent 


an average census. That at any one time this is how many 


45 workers there are, but of course what we would like to know 1S), 


how many different workers, how many different people were exposed 


over a long period of time, how many different people are there. 


Because, of course, the membership might be twenty thousand at 


one point in time, of a union, but of course over a period of 
ten years there might be forty or fifty thousand different people 
ig 20| who belong to the union and who get exposed. 
So let's extend the exercise now and say, if 
the average population is of these sizes I've shown here, can we 
go from there to an estimate of how many diererenc people ...iet Ss 
say who are alive today in the United States...how many different 
people are there who were heavily exposed to asbestos. 
a I define heavily exposed as being either an 
insulation worker or a worker in a primary asbestos product - 
brake linings, insulation material, textiles and so forth. 
Now, I do a lot of studies of worker populations 
and I usually start with something like an average census. 


Somebody comes to me and says, "I have a factory, it employs 


a thousand people, would you tell me whether my factory is 
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THE WITNESS: (cont'd.) producing, whether my 
workers have an excess of disease". 

The first thing I have to know is, not how many 
people you have on average, but how many different people, how 
many different people have worked for this particular company... 
many of whom have left, many of whom have died...how many different 
people over a period of time. 

What I've learned from that vomethatel Ccanmcalculate 
the number of different people by multiplying the average census 
aS by three, and I come out pretty close. That's what I have 
essentially done here. I've said, well, if the average number 
of people...now I'm talking about over the period since World 
War IIT/ Jet's say...1f the average number of people is somewhere 
around twenty thousand, about twenty thousand asbestos products 
on average, and about twenty thousand insulators on average, 


15 
then the number of different people exposed a year or more...and 


I should have added that...in my studies, those exposed a year 
or more, is three times that, or about sixty thousand. 

So, my estimate is that as of 1970, in the United 
States, there were..well, as of 1970...no, Ti mesOcry seeback wup. 


20 During the period 1940 to 1970, in the United 


States, my estimate is that there were a hundred and twenty 


thousand people heavily exposed to asbestos adurdngmtna teen iunty 


year period - a hundred and twenty thousand different people. 
Now, of course, if we would like to know how many 
people are there now alive who have been heavily exposed to 
a8 asbestos, we are going to have to subtract from that hundred 
and twenty thousand the people who died during the period 1940 
to 1970, and I've applied some life table methods here and I 
calculate that as of 1970, there were ninety thousand people 
alive who had been... 
MRI LASKEIN : woe sl981? 


THE WITNESS: A. I beg your pardon? 
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Omi Oe 
NeeeNG ,2aGaOLe L970, 
And I did something else I probably would be 
Criticized: Lor alecaldeiwellswhatenappened im 1970? UWhy 1270? 


Well, that's when the federal government started to regulate and 
set standards, and I said well, let's suppose that the government 
was really successful and that after 1970, there were no more 
heavily exposed workers...that is, they stopped heavy exposure 

and so I'll say well, let's just let that ninety thousand rest and 
10) say that's true in 1981, that nobody, in effect, nobody was added 
EO this pocl. 


In other words, what I'm saying in fact Steet 


trying to make an estimate of the number of heavily exposed workers 
at the end ofes.asl of 19705 and sl mesaying that because of 
government regulations there are no more people added to that 

m pool of heavily exposed workers after 1970, and so I'm not adding 
any more heavily exposed workers. I Ehinks | probably tdid) have 

to account for a few deaths that occurred from TO70 sto, LOS, Dut 
the bottom line is that in 1981, my estimate is that there were 
alive inthe United States ninety thousand people who had a history 
20| of heavy exposure to asbestos. 

Now, what does that have to do with the estimate I 
want to make? Well, of course, if I want to know what proporeron 
of cancer in the future can be attributable to asbestos, one Or 
the first elements would be, well, how many people are there 
available to contribute cancer to the total cancer incidents? 

25} How many people are available to make a COntr Pout LOne toma acne 
cancer that occurs in the next ten or twenty or thirty years in 
the United States? 

I should make it clear, I suppose, that when we 
say what proportion of cancer is due to asbestos, we have to 
specify a little bit what we mean by that. I Enrnk the intent 


of the government document was to say that during the next ten, 
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THE WITNESS: (cont'd.) twenty, thirty years, they 
estimated that thirteen to eighteen percent of all cancer that 
would occur in the United States, that will occur in the future, 
will be due to asbestos. So I'm trying to make my estimate fit 
with that. I'm trying to say that of the cancer that will occur 
in the United States during the next two or three decades, what 
proportion will be due to asbestos. To dO ciat Lieve, doc, cO 
decide right now how many people are alive who were heavily 

e exposed. If I know that, then I have the basis for making an 
estimate of their contribution to the cancer problem. I estimate 


ninety thousand. 


Okay, what am I going to do with the ninety 


thousand? Well, I have to get some estimate of the risk these 


people carry with them, the risk they picked up as a result of 
15| their exposure, and calculate for the ninety thousand what 
proportion will die as a result of their exposure to asbestos, 
and more specifically in this case, will die of cancer as a 
result of their expcsure to asbestos. 

Okay, well, I've dealt now just with heavily 
exposed workers in the United States. I have Gefined them, 
i where we can get them, I've kind of verified my numbers are 
about the right magnitude, but there are a lot of other people 
exposed. 


There are a lot of people exposed outside of the 


primary asbestos products industry, and outside of the asbestos 
25 insulators, and let me deal with that next now, about these 
other people that are exposed. 

Let's see the next slide. Okay, let's pursue 
this calculation, and this is what I've just talked about. 10 
talking about those alive in 1981. There's my eighty thousand. 

Is that what I've got on the other slide, eighty 
thousand? 

MR. LASKIN: Ninety, I think. 
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THE WITNESS: Ninety. I think I sort Or asLt 
you read my paper, I had to fine tune the ninety. I had some 
reasons for dropping it to eighty, which I would have to go back 
and read. 

MR. FINKELSTEIN: I think you had ninety alive 
Pee Loe 

THE WITNESS: Okay. No, they were alive in 1981, 
that previous slide. 

I think I dropped it as kind of a compromise, 
because I think I had a couple of estimates there. 

MR. WARREN: Eighty is what is used in the 
paper, though. 
THE WITNESS: Eighty comes out finally in the paper, 


okay. Well, there is a reason for that and you'll have to read 


the paper to figure it out. It is a kind of a compromise number. 
We are still under a hundred thousand. I don't want you to think 
thiswmise.: 

DR. UFFEN: Is it a compromise with that sixty 
thousand you had in the beginning, as the first estimate? 

THE WITNESS: I think maybe, I think maybe I did 
that. 

DR. UFFEN: By the other method? 

THE WITNESS: I think I said...yeah, perhaps thee.s 
howeleqotethel.aavean. 

Okay, now you can see what I did. I calculated 
for the insulators that twenty-two percent wolldsdieyOt..elecaoLl 
this asbestos lung cancer, meaning that Dtece LUNGECaAnCe rR. CUCe LO 
asbestos, to differentiate it from ali thesothner. lung cancer 
that occurs...in the next thirty years, and a somewhat lower 


proportion of the products workers will die of asbestos lung 


cancer. 
Now, this is something we might want to talk about 


later, why a different estimate for these two groups, but I'm 
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THE WITNESS: (cont'd.) basing this...this is total 
empiricism, I'm just basing this on published studies...and there 
definitely is a difference in the incidence, in the relative risk, 
let's say, of lung cancer in insulators as compared to asbestos 
products workers, and I have just recognized that here. 

MR. LASKIN: Is the twenty-two percent based on 
Selskotrt’ se. 

THE WITNESS: A. It is really based on his 
insulators -study7; ~rgne- 

Q. That's the figure he came up with? 

As! * Yés yes 

Ow" And!the ‘fifteen percent! is? ithe: figurevthat: you 
came up with in respect of the insulators? 

A AuePrettyemuch.. Myifigure-as?-fourteenspercent. 
The fifteen percent actually comes out of the study that was done 
by Julian Peto, who you will hear fronm,- onderstand), Tater. 

But mine...my retired workers is fourteen, Peto's is fifteen. 
Again, I choose fifteen...you don't like to quote yourself too 
much and if somebody agrees with you, you quote them and say 
gee, isn't that great, we are about together on this thititg/. 

Weld, from "that Vouvcan. ‘get the deaths” per year 
that will be produced by this heavily exposed population. Now, 
again these numbers don't add up - two ninety-three and two 
hundred do not add to five thirty, and there is a reason for 
that, “and *you’ Pisthaver co readww again ~.1t “s "descr ihbedain, «maybe 
there is no point in going into that. There is a reason roreciacs 
You'll see it if you read the paper, but it's a little technical 
and it wouldn't be easy for me to explain right now. 

Sop P*calculate eighty thousand ‘alive, twenty 
percent will die as a result of the asbestos exposure, die of 
lung cancer, which is five thirty a year. 

Now, you see we are beginning to get someplace 


now, because Trethereare sfour hundred thousand deaths from 
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THE WITNESS: (cont'd.) cancer in the United 


States each year, right away we say, well, gee, the contribution 


of the heavy asbestos exposure is only five hundred and thirty 
out of the four hundred thousand, so right away we are nowhere 
near fourteen percent or those numbers. 

But let's move on to the other populations that 
we could look at. Let's see the next slide. 

There has been a lot of talk in the U.S. about 
World War II shipyard workers and there are two studies by a 
10) statistician named BYOty BepeOurT, wneiwhichs he tclaims*that’ the 


work in the shipyards during World War II, and the asbestos 


| 
| 
a 
1 
5 
| 
I 


exposure that took place, have resulted in very large numbers 
of cancers in the United States, and in fact when the U.S. 
government made its estimate of thirteen to eighteen percent, 
they relied very heavily on this study by Blot. 

There they are, that first line deals with the 


15 


shipyard workers. But one of the things about these workers 

was that their average exposure was only a year. The real 
activity in the shipyards was only in the years 1943, 1944 and 
1945. When the war ended the shipyards just went dead. They had 
20| a tremendous letout, so very few people actually worked all three 
years. Many people only worked a few months. There was, as you 
could imagine in wartime, there were a lot of people in and out 
of employment, into the army, out of the army, and so forth, and 
there are some studies that show that the average worker, the 
average duration of employment was only a year. 

ae But there was a sizable exposure. This comes 

to the second way of making an estimate. Now what I have to do, 
since the shipyard workers apparently produce little, if any, 
asbestosis, in order to decide how much lung cancer is being 
produced I am going to have to know what their exposure is and 
invoke some kind of a dose-response notion here. 


What I have to calculate now is, what would you 
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THE WITNESS: (cont'd.) expect a year's exposure 


at two fibers per c.c. to produce in the way of cancer? Now, in 
the way of cancer, I mean in the way of cancer Srarcing sil took. 

Of course, these people will be past middle age 
now, sO you have to take that into consideration. In any event, 
what I have put on the slide simply is what I could find out about 
their exposure. 

Now, how do I know what their exposure was? Thats 
me the toughest part. What I did was, first Cf all Chere is nothing 
in the literature. This exposure was never really measured, and 
I started just calling industrial hygienists who worked cn 
shipyards and just kind of, you know, telling them what the 
problem was and trying to get some guess. Ali 1 Can say is, tnese 
guys are fairly informed people, and the best guess lI could get 
15| was about two fibers, on average. Now, there are some people 
who were exposed very heavily and some people who were distant 
from where the asbestos was used who might have been exposed 
lightly. I would say this is an informed guess. 

I have one other piece of information, however, 
and that comes from Johns Hopkins University. Genevieve 
20! mMattenowski, a professor of epidemiology there, is doing a study 
of shipyard workers in the United States, and she has obtained 
from a large number of shipyards all their industrial hygiene data. 

I happened to be on her advisory committee, so Il 
have access to all this industrial hygiene data, and I also used 
os that to make these estimates of the exposure levels, and that's 
in the paper too, when you get a chance to read Tt. 

So 1 do know something about shipyards. Granted, 
it's anecdotal, partly, and granted, many of the data I have 
are recent and not historic, but these are my guesses. 

Now, you notice that after World War II, obviously 
employment dropped. I calculate two hundred and eighty-five 


thousand people went to work after World War II in shipyards, 
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THE WITNESS: (cont'd.) and are alive in 1981. 

They were exposed for a fairly long period because they were sort 
of permanent employees, but their exposure was lower. Again, 
I got this the same way I got the two fibers. 

A third population that we talk a lot about are 
auto mechanics. These will be working in garages where there 
is brake lining operations going on, and I can get an estimate 
of these of seventeen...one million, seven hundred thousand, and 
there is pretty good data on auto mechanics. There is good 
industrial hygiene data. I am very confident ot? thatiewOunt, piree 
fibers per c.c. as an average exposure. I got some good 
references on that. 

Now, a very interesting population of secondary 
asbestos workers - these are people that are taking asbestos 
products and making other products from them. For example, 
there are workers who take asbestos cloth and make asbestos gloves 
from the cloth. One of the characteristics of this segment of 
the industry is that it tends to be small, highly competitive 
and probably ‘poorly controlled=_ ci think those people have pretty 
good exposures and I have some good data on that. It comes from 
a study that was commissioned by the Asbestos Information 
Association, and I calculate their exposures at four fi bermswper 
fer ae 

Now, all other workers - this is where Peegets 
really tough. Now, these would be people in construction, 
carpenters, for example, who might work near somebody who is 
using asbestos to insulate pipes, that BOnt Or sting mela t's 
a fairly large populations  T.simply said that they probably 
have an experience like auto mechanics, and I've simply used the 
point three which I can document, but when I applied that to 
all other workers, admittedly that's just saying by analogy 
perhaps they have exposures like auto mechanics. But we don't 


know too much about it. 
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THE WITNESS: (cont'd.) Okay, now I know...okay, now 
we get the other part of the estimate. Now we can estimate the 
amount of cancer produced by exposure not as heavy as the exposure 
of the primary products workers, and the exposure the insulators 
have. 

Let's see the next slide. 

Here is...now, once again using these kind of 
DEOPOLtLONSwaWhO Wllledlerag a yresult of their exposure that I 
showed you two slides back. I've applied these to those alive 
in 1981, and I get a deaths per year for each of these populations, 
and notice that these secondary asbestos products workers are 
producing a lot of deaths. That's a very important population 
and I think it's totally overlooked by most people. But these 
World War II shipyard workers...while there's a huge population... 
produce relatively few deaths because they were exposed very 
briefly, and we believe, I believe, that exposure is a time 
weighted measure. I think that a year's exposure to two 
fibers is like two years exposure to one fiber, sort of thing, 
in terms of its end result - cancer, in this case. 

Okay, so we can add all those up, and let's see 
the last slide. You can't read that real well. 

Well. noWsl veujUst brought together alla these 
different slides...gee, that's terrible. Okay, here's the 
five thirty for the insulation and primary asbestos products 
workers, the secondary asbestos products is producing even more - 
nine hundred. You remember I pointed out that is an important 
population that people tend to ignore. 

There is the World War II shipyard workers, the 
post-World War II shipyard workers, the auto mechanics, and 
then the all other group about which we are probably the weakest. 

Add this all up and you get twenty-five hundred 
and one...is that what it is...cases, deaths per year during 


the next twenty-five or thirty years in the United States. 
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THE WITNESS: (cont'd.) What's that? Other 
asbestos exposures...? 
MR. LASKIN: Cancers. 
5 THE WITNESS: Cancers, Okay. Of course I've only 
talked about lung cancer so far. I believe that asbestos does 


produce other types of cancer, and I believe that perhaps for 
every two lung cancers, there is one other kind of cancer 
produced. These could be digestive cancers, and I think they 
are primarily digestive, but it also includes...yes, these 

ie are primarily digestive cancers. I think that perhaps the 

evidence is good enough that we can conclude that there is an 

excess in digestive cancers caused by asbestos. I've put those 

in there. 

Now, what about the mesotheliomas? These are 

15 the pleural and peritoneal mesotheliomas that I spoke of 
earlier. Most people think that these are nearly all caused 
by asbestos. My guess is that of about a thousand of these 
that occur each year in the United States, only about a Chard 
aresocclpationalpegsboutea third ~uietce!] (Mare caused by 
asbestos, but not in an occupational environment. These could 

20/ be children whose father was an asbestos and they have been 
exposed as a result of his bringing the asbestos home in his 
clothes, and I believe that about a third are not due to 
asbestos. I'm not sure what they are due to, but we have 
enough experience in other parts of the world with this tumor 
to know that asbestos is not the sole reason for these. 

a So I've taken the thousand cases that occur in 

the United States each year and attributed a third to occupational 

exposure, three hundred and thirty-three, and the bottom line 

there is, four thousand, eighty-five deaths per year during the 

next twenty to thirty: years which occur in the United States Waist 

30} be due, cancer deaths, will be due to asbestos. 


Now, remember that I said earlier that there are 
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THE WLETNH SS: (CONnt-a.7 about tour hundred 
thousand deaths a year in the United States, cancer deaths, and 
four thousand is just one percent of four hundred thousand. 
5 Now, Obviously this is very different than the 
government estimate. 


Of course, having dane all this work I couldn't 


I | 
tf 
a 
a 
a 
i resist moving on and saying well, how much cancer is caused 
by nonoccupational exposures. I already had estimated that 
about a third of the mesotheliomas are nonoccupational, and 
| | os that's the bottom line...two hundred and twenty-five million 
people in the United States producing three hundred and 
| thirty-three... that's a-third of the thousdnd cccur each year. 
Well, what about the asbestos lung cancer? 
| | We do know something about the ambient exposure levels in the 
15| United States. The best...my estimate is that it runs about 
i | five nanograms per cubic meter across the whole country, would 
be a‘good estimate’ of what the air concentration is — five 
: nanograns 2 Inet s not very much. ~“Ihat"s a billionth of a 
: | Grane te seas tranogram per cubic meter. “My Guess...is that 
| twenty-eight? What is it? 
| AM MR. LASKIN: Twenty-eight. 
THE WITNESS: Twenty-eight, yes. My guess is, 
i every year in the United States there are twenty-eight people 
die of lung cancer asa ‘result of this’ ambient exposure. “I must 
| say I've cranked in here the schoolhouse exposures that you 
probably know about, the hair dryer exposures that you may have 


25 
read about, andwsorrortn. “That's all Cranked into that twenty- 


| eight, a very, very small amount. That's kind of an addendum on 
the slide and actually is only because once I got all that 
a momentum up with the four thousand, I couldn't stop and I had 
to go on...and having calculated all these formulas...apply this 
30} to the whole population of the United States. 


So to repeat the bottom line, it is simply that I 
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THE WITNESS: (cont'd.) think that the contribution 
of asbestos to our cancer problem is rather smad , ,one percent. 
If asbestos were removed totally, there would be no detectable 
effect on the overall cancer problem, there would clearly be 
an effect on the incidence of mesothelioma, and clearly an 
effect on deaths from asbestosis, these thirty-five or so deaths 
that occur a year eventually would disappear. 

I think that's important though. I thankethat. 1t 
would be a mistake to allocate too much of our national resource 
to a single substance as the government document I referred to 
earlier suggests we might do, and then find out in twenty or 
thirty years that it didn't make really any difference. 

I think now is the time to be realistioas - think 
the trouble is that somehow people think they are helping the 
public by overestimating things. Maybe in the short run that 
might be so. Maybe in the short run the way to get people's 
attention is to make some fantastic, absurd estimate. It gets 
atlobeofepublicity, neentarmpty in terms of the U.S. Congress 
you get aplovtot committees looking at the thing and perhaps 
some increase in the appropriation, but I think imethe long 
run that's very bad policy. 

What I've tried to do is give my best estimate. 

I haven't even given ranges. This is my best estimate. This 
is what I think is the best estimate you can make about the 
contribution of asbestos to the cancer problem in the United 
States« 

Anybody have any questions about this? 

MR. LASKIN: Q. Why don't you tell us briefly 
about the second aspect of your recent move in relation to 

lung cancer and the two fiber standard, and then we'll come 
back and give some specific questions. 

THE WITNESS: A. Okay. 

MR. LASKIN: Do you have copies? 
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THE WITNESS: A. Okay. Well, the other paper, 
the background of it was that I'm the associate director of the 
Center for Environmental Epidemiology. This is an EPA-funded 
center, Environmental Protection Agency-funded center, that is 
located at the University of Pittsburgh. 

The focus of that Center is on what contribution 
can epidemiology make to the identification and solution of 
problems dealing with ambient air pollution in the general 
population, nonoccupational by and large. 

Well, the...since my orientation is largely 
towards occupational environments, I decided to address the 
question of - could epidemiology make a contribution towards 
Setting apstandard for.an occupational group. I picked 
asbestos because I knew a little bit about it, and tried to 
answer the question, could epidemiology provide any evidence 
on the safety of the present standard of two fibers per c.c.? 

Or wiicethes. NOW why. CoulLdng. it? Well, one 
of the reasons you might not be able to do much with epidemiology 
is, the amount of disease produced at that level, the disease 
increment produced by two fiber standard Loesthoo smal eto derect 
by methods, epidemiologic methods, which are admittedly pretty 
crude methods. 

Some people claimed, for example, that perhaps 
epidemiology could not detect excesses less than doubling 
effects. In other words, if something less than doubled existing 
disease incidence, perhaps epidemiologic methods are really too 
imprecise to even pick that up. That's kind of an extreme view. 
I think perhaps epidemiology might pick up one andudnali—rold 
risk. You know, there's a fifty percent excess, you might pick 

it up epidemiologically. 

There are a lot of reasons for that. Maybe you 
are aware of them and we won't talk about them at the moment. 


Okay, let's just look then at the problem. Can... 
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MR. BAZIN: Sorry. Could we have maybe three 
minutes to take cognizance of this document before Dr. Enterline 
gets into it? We just... 
5 MR. LASKIN: We are all in the same position, so 
why don't, we just...we Ll) carry on. 

THE WITNESS: This will only take a few minutes. 

MR. LASKIN: It will only take a few minutes. 

THE WITNESS: This really bears on the document, 
incidentally, and I think maybe what I have to say will help 
you a little bit with that. 

Okay, let's see some slides on this and see how I 
did this thing. Well, I first, since the paper had to do Waste 


10 


setting standards, this slide just simply shows how the 

standards have dropped in the United States, and deals with the 
15 various OSHA proposals, standards, NIOSH recommendations and 

so forth. The only important thing is that you see we went 

from ten million particles per cubic foot in 1930, to five in 

1938, and about 1968, we made the switch from panticles, to 

fibers and then we started to express the standard in terms of 


fibers and you see where it went from twelve to five to two 


si and. the proposal now...well, there are several proposals, but 
one is that they drop to point one. 
Okay, let's see the next slide here. 
Now, in order to decide whether you can pick up 
an effect of two fibers, you have to decide how big that effect 
25 is. In order to decide how big the effect is, you have to decide 


what is the dose-response relationship. 
E only. snows tnis. ..this 15 picked up from the 
Simpson report, which I'm sure you've all read, this is the 
British Advisory Committee on Asbestos. They had some very nice 
slides in here, and they simply showed some different kinds of 
30] relationships there could be between exposure to asbestos and 


some kind of response. 
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THRE WlINE Soc w(COnG.d. Je. lethink sthe only vones: of 
real interest are the upper line, the two on the right, the middle 
one on the upper line is the simple linear relationship, that's 
proportional excesses, for every increment in asbestos, there's a 
corresponding increment in, in this case, in lung cancer. 

Then, of course, the one on the extreme right on 
the upper line is one some people believe in. This is certainly 
true in the linear quadratic relationships in radiation. They 
Delteve toate G snot australgnty line, but tt Curvesuupwards 
something like that one you see on the right, and much of the 
argument is between those two, although in one of my early 
papers I actually fitted the one on the lower right, accumulative 
normal distribution,..although if you read my papers you find 
out that my line kept getting so straighter and straighter, so 
Leftinally=trtted. the one sinto che Cop middle.  ajust. awlittie 
discussion of the different ways that a substance might relate 
to a particular response. 

Let's see the next slide. 

Well, just to think a little bit about asbestos 
and lung cancer, here is a slide that relates to the study 
that was done by McGill University in the Province of Quebec. 
in fact, f took this from ajpaper by Georft Berry. 91 suspect 
you'll see this again, but he had some very nice pictures in his 
paper and I copied this from his paper, but it simply shows 
that the little squares represent actual data points, and you 
can use your imagination as to which of those lines on the 
previous slide best fit those data points. 

Most people think that the straight line is 
pretty good, and it does fit pretty well except at the upper 
end, and you'll hear more about that upper end, that's a curious 
thing that shows up on all studies as kind of a dropping off of 
response at very high levels. But the lower end of the thing, 


where we are really interested in the lower end anyhow, because 
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THE WITNESS: (cont'd.) we are setting standards 
at much below the levels that exist on this slide. Perhaps it 


is lanear.. 


: The "next slide is sSsimply...it's amazing. Okay, 
do it again. 

Okay, this is a study I did of retired asbestos 
workers. YOu sees. 1 coon. tonnow 41 yOu COUIG=Lit als CUrVve to 
Enet, or not.) Original ye lrcaida,, DUE as time went, On, peop. ec sald 

10 woll, Gee), tC lst ames Curve, 1b DrObably Sad Stialgnt litte. 


Perhaps it is. Anyhow, I've...Geoff Berry fitted a straight 
line to my date and=1c doesn € Lit too badly, except that the 


lower end...there is a little confusion as to what is going on 


down there. Pernaps 1t°S... 


em Se 


DR. UFFEN: Excuse me. As a matter of 
15 Claritication, 1t's a little Nard for me to See, but at Zero 
exposure is there a finite response? 

THE WITNESS: There was an excess. In my study, 
if you extrapolated in the early study, you would extrapolate 
to something above zero response. 

DR. UFFEN: For zero exposure? 

mee THE WITNESS: Yes. Now, I should say, the latest 
study I have extrapolates exactly through zero. Not forced, but 
actually extrapolates through it. 
Most writers, when they do this, will force the 
line through zero on the grounds that zero exposure ought to 
95| give zero response. I haven't forced any Of these things, so 
in that case, you see, it doesn't come out exactly at a hundred. 

A hundred in this case would be zero response. 
That's the SMR for lung cancer. If it's a hundred, it means 
that the observed number of lung cancers was exactly the same 
as what might have been expected. 

30 Anvnow, thisels all atea tor considerable debate even 


yet, I think. What is the dose-response? Is it straight line? 
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THE WITNESS: vContvd:) S@EPeve=iust;, cto sort-of 
skirt that debate, I've just assumed that it is a straight line 
relationship in the calculations I'm going to make in just a minute. 

Okay, let's see the next slide. 

Ah, now here's a dilemma. You realize that if you 
had a straight line, there are only two parameters to be estimated. 
One is the...it's what is called the Y intercept, which we 
just discussed. In other words, at what point does a line 
intercept the vertical axis. Well, of course, if you believe 
that zero dose ought to give zero response, you can wipe that 
one out. You say well, of course it has to intercept: at zero 
dose it has to intercept at zero response. So then the only 
other parameter is a slope. 

Now, you notice I*vevgot a little -formula down 
there called SMR equals a hundred plus a hundred B. Well, 
the only parameter I've put down here is a slope, a slope being 
what do you multiply in this case times a hundred? 

Now, why do I have a hundred? Well, the current 
standard of two fibers is derived from the British two fiber 
standard that said that this is, quote, safe, acceptable let's 
say. Two fibers is acceptable after fifty years exposure. 

in *other words; *1f you think*that *response?is a 
function of dose rate to fibers, times time - fifty years, 
fifty years work - then we would express the dose as a hundred, 
fifty times twoor a hundred? 

in-other twords, -a-hundred f1rber*—per=-c.c. years 
is saying, in effect, that these are workers exposed at two 
fibers for fifty years, so you get a hundred. 

SO "that’s Nowe ve got a hundred =in’that formula 
down there - a hundred fiber-per-c.c. years. 

Now, the dilemma here is that these slopes are 
very, very different. The lowest slope is the one that Claude 
MacDonald at McGill derived, and which is quoted in the Simpson 


report, which I refer to as the British Advisory Committee on 
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THE WITNESS: (cont'd.) Asbestos here, BACOA. 

The highest, steepest slope comes from a very recent study by 

the National Institute for Occupational Safety and Health, called 
the Dement Study, of a look at four...I mean a fantastic, 
unbelievable difference among those slopes. 

Now, what I've given in the last column is what 
the predicted relative risk would be for lung cancer after 
fifty years exposure at two fibers, if that slope were in fact 
true. SO opposite each one of the slopes I've got the predicted 
excess, really, of- lung Cancer= that corresponds to*that slope. 

So that you would read that as MacDonald says 
that if his data are right, that after fifty years exposure to 
two fibers you would get a six percent excess. You can read 
the SMR's that the death rate would be a hundred and six percent 
of the expected, which is another way of saying a six point two 
percent excess in lung cancer would result from an exposure at 
two. fibers (pen ICac. 

Now, most of the studies are kind of in the 
ballpark of MacDonald. Now, there is a Peto study, a new Peto 
study, which I described in my paper and you might ask him about 
this, that gives a seven point eight percent excess. My study, 
also in the Simpson report, is a twenty-one percent excess. 

Hans Wile, you will hear from him, his study 
predicts something close to mine - twenty-nine percent excess. 

The Simpson report on the earlier Peto study is 
a titty pereente excess, 16 you can, read tee that way. 

But the Dement study is a four hundred percent 
excess. It is simply offthe scale, just simply hard to comprehend 
how studies could come up with answers so different. 

Well ="ctorge back, wnat’ a1s- the*problem I’m trying: to 
solve? I'm trying to find out whether epidemiologic methods 
would pick up, are sensitive enough to pick up an effect of 


exposure at two fibers. Obviously, my answer depends on how big 
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THE WETNESS: (contid.s), that effect jis. If the 
effect is very large, as the Dement study suggests it should be, 
the answer is sure, you would pick that up real easy. There it 
5 is,stwo fibers, syousdetsa,fiveftoldyexcess. »~l can pick «that up 
easy. You would not even have to be a very good epidemiologist 
LOBDLCK thatceupe 
BuLaitaDementeloewLoOng ,~—saytthatalim “ight witos 
going to be hard to pick up a twenty percent excess. 
Remember I said that perhaps epidemiology might 
10 pick up a one point five relative risk? That's like an SMR of 
one-fifty, or like a fifty percent excess. 
I would say that epidemiology might pick up 
the excess if Peto/BACOA is right. It would be kind of 
borderline. You would have to have a pretty good study to do 


that. It's going to be very hard to pick up the excess if 


bs anybody else is right, who have lower slopes in their equations 
than Petco, 

MR UD Ok LN Oey S ek late. Why aren't you 
goingseto.besablestoupickeit, upeilfithe-othernuestimates sane 
rights 

20 THE WITNESS: A. Because... 


QueeuGumneed too big a population? 
A. Yeah. Let me show you the next slide. Okay, 
let's see the next slide. 
You see, you would need a huge population and I 
don't even trust...I wouldn't even trust this, because since we 
25 are dealing with lung cancer and since lung cancer has many 
causes, and since it varies across social classes, economic 
groups, religious groups, and since it's highly .sensitive to 
little differences in cigarette smoking, and since epidemiology 
Tsaunmable to control for all these factors, it’s absurd to 
think you could pick up tiny differences without controlling 


for all these factors. 
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THE WITNESS: (cont'd.) Now, I've just expressed 
this in terms of how big would the population need to be to pick 
up an excess of the magnitude suggested by each of these six 

s| studies...six studies, approximately. Six studies, yeah. 

Six studies - how large a population would you 
have to have? Well, conceive of this. Let's say if MacDonald 
were right, you would have to have a population of two hundred 
and twenty thousand people exposed at just two fibers, and that 


just simply doesn't exist. You would never find that in the 


10; world. 

First, remember, I already showed you in the 
previous paper how big these populations are, and they are nothing 
like...you know, justate identify szsyousnever coulidido trtrwith 
the MacDonald or the Peto or the Enterline or the Wile. 

ie Now, when you get down to the Peto/BACOA, you are 


getting close to something that might be doable. You might 
just be able to find four thousand people. That would be a big 
study though. sMostiistudies are much smallenathan ethat, Genat 
have been done on asbestos workers, and of course if Dement 
hoeright, haGbs: going dtoebe iaiepiece ;ofecake, mocproblem. Lf 
30) Dement aus might 7 welll spirck Jthiis mip rea Wreasy /— teasy “corcheck 

on a two fiber standard. 

MRes LASKIN | «Ome iTomputiethisiain perspective, 
Dement, I take it, has written a recent paper which is not 
published, but which has been promulgated by NIOSH? 

THE WITNESS: A. Well, I don't know if it has been 


Za promulgated. Dement‘s*paper has the same rcstatus, I ‘suspect, 
as all the others on this list here, and we might spend some 
time. talking tabout his paper, 1f you want to, laters: But.. 

Q. It's the one we are probably not familiar 
with? 

30 A. It's the one you haven't seen. It's a paper 


stamped, Do Not Quote, Do Not Publish, which everybody has 
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THE WITNESS: (cont'd.) and quotes, and it probably 
is the best way to get something quoted is to stamp it like that. 

QO. I take it he has listed chrysotile asbestos 
amongst asbestos textile workers, is that it? 

A. Right. He looked at a plant at Charleston, 
South Carolina, that used almost primarily chrysotile, and 
this in fact is his Ph.D. thesis at the University of North 
Carolina's Graduate School of Public Health...the School of 
Public Health, University of Carolina. This is his Ph.D. thesis, 
and so it has his name as an author as well as his advisers’, 
apparently. femean, the other authors on the paper Lurn out to 
be faculty members at the University Or North Carolina, ands... 

Q. I take it your professional opinion from all 
of this is, that unless he is right or unless Peto is right, 
we are not going to be able to use the kind of cohort studies 
that people have been using in the past, to detect excess lung 
cancer risks from asbestos at a two fiber standard? 

A. Right. I must say that what I ended up 
Saying in this) parcacular paper 1S that,aal ie my calculations 
here are based upon detecting an excess in lung cancer. And I 
would say that if you were looking for an excess in asbestosis, 
it might even be tougher to pick it up. 

Now, what I concluded was that unless Dement is 
right, if we are going to test the two fiber standard we are 
going to have to look for some end product Oeneree tal Lung cancer 
or asbestosis. 

There are three possibilities. One is that you 
can look at x-ray changes, perhaps not representing clincial 
asbestosis, but simply detectable x-ray changes. Perhaps 
minor changes, one possibility. In other words, you could 
see do people exposed to two fibers have x-ray changes. 

The second possibility is, do people exposed at 


two fibers have abnormalities in lung function, in breathing 
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THE WLTNESS:) (cont’d.) ability, particularly in 
pulmonary compliance or diffusion capacity. 

I think that might be, that's a direction we really 
Ought to move. One of the reasons I say that is, the x-ray 
changes that you can detect in populations with minimal exposures 
have very questionable significance in terms of disability, 
length of life; Pabrilaty comruncrion ins any way og oWwiereas -Cne 
kinds of things you can do with lung function tests do. seem to 
be more directly related to ability to function, length of life, 
disability. 

Now, the third possibility that has not been 
really looked into very well is, the possibility of doing something 
with the mesotheliomas. I think that mesotheliomas probably are 
produced in a subset of our population that for some reason seems 
to be susceptible. I think mesotheliomas are produced at fairly 
low fiber exposure levels, and this has not really been investigated 
very much, you know, what was the level of exposure that 
produced these mesothelioma cases. 

But the fact that there are so many of these 
arising where there is only a casual kind of exposure to someone 
in the household, or living downwind of an asbestos plant, 
suggested the exposure must be very, very small for these 
mesothelioma cases. So the third way to go might be to explore 
the possibility of using the mesotheliomas to detect the 
effects of two fibers. 

MR. LASKIN: Q. Can we go back to your table of 
differences? How does this Commission, sitting here, make some 
kind of assessment as to what explanation or explanations there 
may be for apparently widely divergent results that have been 
produced by various research studies? 

THE WITNESS: A. Well, there are some very 


important methodological differences in these studies, and 
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THE WITNESS: (cont'd.) I think that those 
differences have to be appreciated and some attempt made to 
correct the differences among these various studies. 

To give you an example, an important question when 
you do a study of, let's say workers in Toronto, is what will 
we compare these workers with. Now, Toronto probably has a 
higher death rate, let's say for lung cancer, than areas outside 
of Toronto, sort of characteristic of large cities is that they 
do tend to have higher cancer rates, and particularly lung 
cancer rates. We don't know why exactly, but this is a fact. 

Now, would it be better to compare people from a 
factory in Toronto with other people in Toronto, or should we 
compare people from a factory in Toronto with other people in 
the province in Ontario? 

Our government, for some reason, has taken the 
view that you shouldn't make a comparison with local rates, 
but only with national or regional rates. That makes a big 
difference. 

Take, for example, the Dement study. It's in 
Charleston, South Carolina, which has a lung cancer rate 
greatly in excess of the State of Souphy,cCarGlina.~ a hatei Ss, 
the city has an extremely high lung cancer rate. In GAC, 
the city has an extremely high death rate from everything. 
Twenty years ago I wrote a paper about the death rate of 
coronary heart disease in Charleston....it's phenomenal, 
just unbelievable death rate from heart disease, and it led to 
a lot of epidemiological investigations - why Shoula ptie tbe? 

The point is that Dement made his comparison 
I think with national rates, and I could be corrected on that, 
but if he had compared with local rates, his excess would have 
been much less, much smaller. Well, this is sort of a battle 
of ideas. One argument is that perhaps the high death rate in 
Charleston is due to the fact that there was an asbestos Paclory 
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THE WITNESS: (cont'd.) there, and somehow that 
factory, asbestos products plant, influenced that rate and it 
would be unfair to use a local rate because it already had 
components of the problem already in it. 

Of course the other argument could be that, is 
it possible that a little plant employing a few hundred people 
could influence the death rate for a community of how many 
thousand, I don't know, a very large area? 

“7 I personally think that the rate should be compared 
with local expectations, not national or regional expectations, 
and that the factors that may perhaps influence the high rate 
of lung cancer in Charleston are not related to the presence 
Of Chis particular plant. sO Lhat....sO why as Dement so high? 
One reason is they use national comparisons. 

15 Why does he use national comparisons? Well, that's 
a DOLLCY Of NLOSH condo, cial. \iley, IUst domanmattce: Ol policy, 
don't believe that local comparisons are justified. 

MR FINKELSTEIN: ©, . schoulon € that cancel out 
if he is doing a dose-response thing? 
THE WITNESS: A. 1 beq your pardon? 

a MRe FINKE LOITE IN: ©.* WOUldn tt thal cancel, out 

if he is doing a dose-response? It should be a cancelling 

DackKOQUvOUNG.:.1. 

THE WLTNESS:* A. Rignt., Ine slope wouldn't 
change, but one Mignt...then 1f you used Local rates you would 
25 find that some exposure groups have better expectations than 

the general population of the area, and then you might start 
raising a few questions. Then that might open up some other 
kinds of questions, once you find out, for example, that people 
exposed, let's say at one fiber, half a fiber, have a better 
mortality experience of lung cancer than the general population 
30 in the area, you might say well, gee, maybe there is some kind 


of selective factor at work here. I think then that opens up 
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il THE WITNESS: (cont'd.) the door for asking a 
few other different kinds of questions about this whole thing. 
a MR. LASKIN: Q. I take it methodology isn't 
5| the complete explanation of the differences? 
a THE WITNESS: A. No. Let me say this, that 
the weakest part of all these studies, in my opinion, is the 
estimates of dose, and the one thing the Dement study has going 
| for it is “that Dement vs basically -an “industrial “hygienist, “and 
I would think that he would have done a pretty good job on the 
a 10| dose side of the thing. 
MR. LASKIN: Q. When you say the weakest part 
a of all these studies is the estimate of dose, are you talking 
: about a way of calculating dose or the past measurements, or 
a both? 
15 THE WEINESS -"8A..~(SoOth: 
Q. Can we deal with each of those? 
i Ao Okay. 
Of. What “s ‘the difficulty with ‘the way ‘people 
| have calculated dosage? 
A. Remember how we calculated dose. Dose was 
| 20 the average exposure multiplied by time. So dose has two 
components. One is the thing you can control, we legislate 
| the average exposure, intensity, or dose rate, as it's called. 
The other factor we don't pay too much attention to. That is, 
how long did somebody work. Certainly in the field of occupational 
z health we haven't paid much attention to how long should somebody 
2 be allowed to work with something. 
| I think in radiation we have, perhaps, but it hasn't 
really...an idea hasn't really caught on in other areas. 
¥ Okay, there is a fallacy in calculating dose that 
Wayfl Thing ofsit Ehistway At What'nt weer. let¥s etorget about the 
5 | imtensity partWolt "Tes eiret's just take the length of time part 


of dose...because after all, it makes about half the contribution. 
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THE WITNESS: (cont'd.) Remember, the dose is 
intensity times time. So half of our measure, we end up with 
that number one hundred I had down there, half of that was time, 

5| fifty years, and half of it was intensity, two fibers. 

Okay. Let's take away the intensity and think 
about what we've got. How could you live a long time? Well, 
Tetiseput! itathesotherawayseaiow couldgyougget a high dose? 

What if time is the meausure, how could you get a high dose? 
You would have to live a long time to get a high dose. 
10 Afterealily.iffdoese isxsimplyaduration;, thejonly 
way to have a high duration is not to die. Now, that's nonsense. 
I mean, how can you have a dose measure that contains elements 
of both the outcome measure - dying - and the input measure - dose. 
That's nonsense, and I think there's a fallacy in all these 
pe studies that tend to let the followup period and the dose period 
be..they are both time dependent and they are running together. 

Once again, you cannot get a big dose unless you 
live a long time, and living a long time is incompatible with 
having a high death rate from, say lung cancer. 

Studies Ive ‘done: «. here's «a; problem; and®*I“ve 

290} written about it, and the way I've avoided this was to study 
a retired population. Now, why would that, what's nice about 
that? 

Welleepiayouawercstondos. ~letis backsotfigana 
see, what would we like to know? What we would like to know 
is...if we were to do an animal experiment, let's say, how would 

25) we do it? 

Well, we would dose some animals, terminate the 
dose and wait and see what happened. We would stress them with 
something and see what happened. I mean, almost all of the 
experimental work is done like this. You stress the organism 
and you see what happens. 


Now, what's the analogy with a retired population? 
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THE WITNESS: (cont"d.) What in effect you've 
got there is, you've got people who had a lifetime worth of 
exposure, and then the exposure just terminated. The termination 
s| has nothing to do with the individual...the individual does not 
choose that termination. Society says at age sixty-five you 
are retired, and most everybody in the work force does that. 
In the United States, sixty-two, they get out. 
So what exists there when you study that situation, 


innother. words s@hiowmyOU.do lt, well, you, look, at the dose that 


10 occured durings thewsaxtverwftirstisixty—fivetyears,dand theniyou 
look at the response that occurs after the dose terminates, and 
followup) starts. 

You start the followup at the termination of dose. 
Now these other people, these studies, haven't 
rr done that. The followup period and the dose accumulation period 


run concurrently,in allsof these’ studies. 
What is dose? Dose is the duration of exposure. 
How do you get a big exposure? Don't die. 
So there are two ways to do studies. One is, don't 
start the study until the dose is terminated, and the other is, 
20 let: the dose and the followup periods run concurrently. 
Tethinkwthere asada. fallacyeinedoing*»twtheoway 
many people do it. In my analyses of data recently I have 
sort of set up a pseudo-analysis where I only count the dose 
up to some period, and then only count response after that 
period. Recognizing that I have no way of controlling dose 
5 afterslastartumyerolLlowippelscimplyequste gnoresgit- 
Thattsekindsof«ascompromiseuway vot ddoing eit. 
That's»kind-of -<agslongranswerjpobutebtthink that 
there are a lot of differences among the studies, that we 
haven't even dealt with. They are really all done in somewhat 
different ways, with different concepts as to how you deal 


with this problem of dose and followup proceeding concurrently 
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THE WITNESS: (cont'd.) through time. 

MEMLACKIN MOM Baten (OuudO tiat, 2t would tend to 
overestimate the relative risk, in your view? 

THE WITNESS: A. I really don't know, you know. 
Dithink thatawallidongtaknow. 

OQ. What about the intensity of dose? Is there 
a difference between a person who gets short bursts of very 
intense doses, as opposed to the same amount of dose over a 
longer period of time? 

A. There appears to be. In the studies we did 
of the retired workers...incidentally, this is the study of the 
observation on the entire population of the Johns-Manville 
Corporation, and in that study we found that the people who had 
high intermittent exposures...such as maintenance people...seemed 
to have a disproportionate amount of cancer. Now, it's true 
that we have a hard time estimating dose for somebody who, let's 
say, fixes something every other day and, at. thatatime=ne gers 
a hundred fibers persc.c. fon fifteen minutes, (or something 
like that. It's a little hard to conceive of how you calculate 
an average dose for that sort of a Satuawlon. wie .acu,mclS 
whole notion of time weighted averages doesn't fit that situation 
very well, you know, but we did...the best estimate we could 
make suggested that those high intermittent doses apparently 
were having a disproportionately large effect on the incidence 
OfslUngecancer: 

Two other bits of information sort of suggest that. 
One is that there is a theory of overload in biologic systems... 
it comes largely from chemicals...that you have different 
metabolic pathways, but you can overload those pathways. 

But it also works with dust diseases. There is 
the notion that you can overload the lung, there LStiae Clearance 
mechanism. It's designed for some capacity that you SOW dein 


you intermittently overload that capacity, the consequences... 
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THE WITNESS: (cont'd.) there are some consequences 
of overloading the clearance capacity. 

The second thing is, that it's about the only way 
that I can explain the very high cancer incidence that you 
observe in insulation workers. The... 

MR2 GEASKINSOROUNeDIT. SELL kofits*work? 

THE WITNESS: A. Selikoff's work. The estimates 
they make of the dose suggest that they should have a much 
lower excess in lung cancer than they actually observe, and I 
think in one of my slides I showed that, that they had a 
twenty-two percent excess and most everybody else has a fourteen 
or fifteen percent excess at a given dose, and you know...a lot 
of explanations just seem to fit the facts and I suspect they 
are kind of generated to make the facts seem reasonable. 

But Ltthink there vis “something in this ¥*°I “think 
high intermittent doses probably have disproportionately large 
effects on disease. 

QO. “Are wyou suggesting “that “insulation workers 
may be a class of asbestos workers that are given high but 
intermittent doses? 

wae CRichtss Sl Sthink perhaps One ofecherreasons 
for the very large excess in insulation workers is the way they 
get the dose. 

in.fa Tlactory.,tin a ttextrlestactory, the*dose’ is 
fairly “constants ‘You can Sprétty ‘much predict what at “s*gqoing 
tobe) (from minutewto “minute, hour*to hour. »§“The’machines run 
at a constant rate, the amount of materials processed is 
constant. It's a very different situation than somebody who 
tears a pipe down, or something falls on his head and he 
gets a big blast of something, and then perhaps leaves the room 
and does something else for four or five hours and has no dose 
ateai. 

I suppose intuitively you would think the 
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THE WITNESS: (cont'd.) consequences must be 
Somewhat different for these two very different situations. 

MR. LASKIN: Q. Would the intensity of dose 

5| have any effect on the latency period? 

THE WITNESS: A. I think so. And I think 
recently some evidence from one of Irving Selikoff's studies 
tends to support that. It certainly is true in animal models 
with chemicals, that you can vary the time to tumour by varying 
the dose rate or intensity, as you put it. 

Q. What's the effect? 

A... oWellj%the idea is-s 


10 


Q. Is there a dose-response relationship? 
Ae tyeanteewell ,-ithgoes: back toile? ,-when 
there was a paper written by a German named Druckrey, who 
15 looked at this in animals, showed that this in fact was true, 
and then more recently a paper by Jones and Grendon formulated 
the relationship that the time to tumour is...the time to tumour 
is proportional to the inverse cube root of dose. 
So right - T is equal to one over...okay, T is 
equal to one over the cube root of D. So ty s thelsethes. time 
20 to tumour is one over...is the inverse of the cube root of 
dose. T is equal to one over the cube root of D. 
Jones and Grendon reviewed many, many studies 
and this is their formulation. People say, well, it ought 
to be the fourth root or square root, but I think in asbestos 
- one of the reasons you might believe that is that the fibers 
tend to stay in the lung, and there is a notion called dwell 
time that most people haven't tried to deal with, but perhaps 
a very small dose at a very young age might, after many, many, 
many years have an effect, because the fiber was there for a 
very long time. 


30 OPM fvouw apply “thats principle thems how small 
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Q. (cont'd.) does the dose have to be before 
the latency period exceeds the life expectancy period? 
Awee® Well .<s 
5 Q. Can you come to some conclusion on that? 
Ame Neaheawluworkeason-.that.and...it. looked to me, 
the way this works out is like this: If you extrapolate from 
the animal work on this...in other words, you calculate this from 
the animal models...it appears that in dose ranges starting around 
four fibers, most of these cancers are going to appear in man's 
10 lifetime, and so that invoking this Druckery Notion ane ‘sont 4of 
gets credit forethis gdoesny tamake (much difference. 
But where it does make a difference is when you 
get down to very tiny doses. Then the mean time to tumour 
might be a hundred and fifty years, or something tikewtnat,eand 
We I've got a paper on this...you haven't seen it...but...so what 
you get if you draw these curves is, you would see that in the 
dose ranges I've been talking about, the ones on these graphs, 
most of these tumours, the time to tumour is short enough that 
theysare goingsito occur gneman.s) litetime dn, the occupational 
environment, which means that we can't really, by looking at 

20 doses of two fibers, four fibers and ten fibers, see the 
Druckery phenomenon. 

But if you just simply take his calculations, 
you begin to see that if you get down to a tenth. of a fibre, 
those are occurring mostly beyond man's lifetime. 

Nowe thes Lustre inogsthing sha.that this. salt 

a not observable. That is, we can't do studies of a tenth of 
a fiber for the reasons I've just said. You would need a 
population bigger than we have. 

CO als COmmtKnoOw efi wercan, 6vem wesolve this 
issue. It's going to be a hard issue to resolve and I think 
there will continue to be some debate. I would guess the 
debate has gone against Druckery in the last few years, and I 


haven't kept on it, you know, but it’s an idea. What we have 
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THE WITNESS: (cont'd.) are battles of ideas here, 
concepts and ideas, and you know, some ideas get popular and 
then they kind of fall aside and new ideas take their place. 

MR. LASKIN: Q. Is what you are suggesting then 
that the shape of the dose-response curve, at least at some 
portion, 1s?) not "comigitosbe finear? 

THE WITNESS: A. At the lower levels, if Druckery 
is right, it will be a nonlinear dose-response. It would look 
like the one I showed you in the upper righthand corner of 
that. schings? te woudd ‘beta’ power functron of "some kind. 

But ti would “flatten "out pretty quick. What 
you are getting, you see, is these tumours moving into man's 
lifetime. As dose goes up, they gradually move into man's 
lifetime and you get all of the response in his lifetime and 
you get a nice flat curve. As the dose gets smaller, they 
start to move out of his lifetime, and you start to get this 
parabole effect at the bottom end of the curve. 

Q. Can we go to the second problem with respect 
to dose, that you dealt with, and that is the measurement 
problem?weWitherespectVtoshistorical cohort’ studies, 1° take it: 

A. I think the best example of that is what 
happened to the Peto estimates. I showed on one of my slides 
two different regression coefficients for Peto, and the story 
there is that the method of fiber counting that the British 
used tended to greatly underestimate the...if you compare the 
British method with the American method, they were greatly 
underestimating fibers, historically. They seemed to be 
counting fibers, they were reporting everything in terms of 
fibers, but they were using a different method to the Americans. 

We use something called the graticule counting 
method, and they used a different method. 

Peto went ahead and published papers based upon 


these underestimated counts...the BACOA paper, the Simpson 
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THE WITNESS: (cont'd.) report, for example, is 

based on underestimated counts. If you follow the literature 

a little bit, you find out that suddenly the industry came along 
and said, look, we really said there were whatever...and there 
were four or five times as much dust in the atmosphere otyoux. 
plants. We were using the wrong method. If we use the graticule 
method, the American method, we were Often byelacLoraloursor five. 

So I'm sure Julian Peto must be frustrated as 
the devil about this whole thing. He thinks that they are 
shifting ground from under him. I think it's probably an honest 
difference in the way you count things. 

But I think there's a lot of bad communication in 
the literature because of different ways of counting things, 
and lot of it hasn't even surfaced. This only surfaced in the 
last couple of years, this business about the. British, counting 
method. We always thought the British were great. They always 
reported things in fibers. Gee, fisr wets Tr Gatys LpcOook 
Americans years to get around to where the British were, and 
now we find out the British were using..you know, i heieeet ber 
counts weren't even comparable with the American method. 

DR.UFFEN: Is there not any international 
comparison between laboratores? Standardization? 

THE WITNESS: A. I don't know. I know there is 
among laboratories within the linited Mtabtesmibut Edom. know. 
I think...and I would suggest that this whole area, you might 
talk to people that are in the business. I am only peripherally 
in the industrial hygiene business, but some of the people 
you are going to have speak to you will know more about this 
than I do. But, you know, the other problem, of course, is 
how do you estimate exposures during periods when nobody 
was counting anything? 

MR. LASKIN: QO. How confident can one be about 


exposure estimates? 
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THE WITNESS: (cont'd.) I think you have to have 
a lot of confidence in the people who are making them. My 
estimates on the Johns-Manville Corporation were made by somebody 

5 who I think probably at the time was the most knowledgeable guy 
in the world On this thing, the industrial hygienist for Johns- 
Manville. 

Not only that, but he did have...we did have dust 
counts. We did have about ten years worth of dust counts...where 
they measured. Remember, my studies...one of the early studies 

L published in 1973, we were estimating dust exposures in 1969, 
so we had exposures back to 1959, ten years back from then, and 
then you do know a lot of things about a factory. You know 
when ventilation equipment was installed, you know the amount 
of air that it moves, you know the design Characteristics, 

15 you know the rate at which the machinery operates, you know the 

rate at which the looms are operating, you know if the looms 

were running slower, or spinning was running more slowly in 

1930 than in 1940 - this would affect the amount of dust. 

That is a lot of parameters that are known, that 
help in making dust estimates. 

20 Now, how fully the people making the estimates 
take these parameters into account must vary a lot from place 
to place. I think there is an optimum way of accounting for 
all these things, and 1. have’ some faith, f think, an the 
Johns-Manville estimates that I have. I have ways of checking 
on these, and I think that in fact they are probably not far 

e. Ore. 

Now, tie =proplem, Of COUrSG, 1s these are all 
particle counts. The historic way was to count particles, not 
fibers. The big question is, how do you go from particles to 
fibers. 

30 MR. LASKIN: QO. How do you go from particles to 


fibers? 
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THE WITNESS: A. I don't know how you, you know, 
again, when you get some experts on that, you ask them about that. 

My attitude has been that the particle counts we 
had were highly predictive of the incidence of lung cancer, and 
I think even...MacDonald went so far as to say that maybe what 
we should be controlling are the particles because they are so 
predictive. 

I guess that just kind of says, well, we must 
have been measuring the right thing, or about the right albing ls i 
or we wouldn't have had this great dose-response relationship 
from this whole thing. That's kind of a backhanded way of 
saying maybe they are not so bad, but I think ethiseis totally 
unknowable, how good these estimates really are. 

MR. LASKIN: «Q.« Have you, tried to convert your 
own measurements to fibers? 

THE WITNESS:-.A. L-never did.until I.did these 
last couple of papers, and I realized that what I was talking 
about was incomprehensible. Nobody was interested in particles 
peracubicafoot.. Bysthatytime, people-thaty! had a great deal of 
respect for had come up with conversion factors and I said, well, 
you know, they are pretty smart guys, maybe they are right, 
ieicdegust converts 

QO.. What's. the conversion factor? 

Ase. lywas\using.three.» A million particles 
equals three fibers per cubic centimeter. 

Q. There's one other matter you mentioned in 
a number of your articles, and that's what you seem to ay 
this multiplier effect that asbestos has. Can you help us 
a Jittlesbatewitn thate 

A. Yeah. I think asbestos has a very unique 
property, perhaps unique property, and that is that it seems 
to multiply all the other carcinogenic effects that exist in 


a population. I think the consequence of that, perhaps, explains 
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Awe (contids), faefewsthings about +»lung,.cancer ;and 
asbestos. People ask, why didn't we notice the lung cancer in 
asbestos workers, sooner. Well, first of all you have to realize 

5 that lung cancer in the 1930's was a rare disease....a very 
uncommon disease. 

Now, suppose that asbestos does multiply other 
effects... Suppose thateall...let's say that in,1930. there was 
an incidence of lung cancer that had causes, whatever they were 
we don't know, and let's suppose that asbestos had its same 

10 multiplicationeetfectathatertenas coday,witamultiplied the 

effectsnor, thosercauscseneltemaynoe aelacton three orga, factor 

four, or whatever, but if you take a rare disease and multiply 

it bysaetactor threevon,four, syousestiil have a pretty.rare 

diseases. sNGbodysls Goingesto notice it very emuch...) li you 

a multiplied angiocarcomas by ten or twenty, you still wouldn't 
notice them. It's very rare. Mesotheliomas are the same way. 

The thing that tipped me off to this was the 
fact that in my studies of retirees from the Johns-Manville 
Corporation, the probability of their getting cancer depended 
mostly on when they retired. That was very strange. Why 

20 shoulda guy retiring in 1941, who must have had terrible 
exposure, have a much less risk, absolute risk, of getting 
Gancezr. thanaasguvearetiring in 1960? 

When I,caleulated.it,,1 found out. that.~the.guy 
retiring in 1941 had the same relative risk...remember the 
whole population was very low in 1941, so you multiplied that 

ah low factor by three...the same relative risk, but the absolute 
risk, the increment, was very tiny because he was multiplying 
a small numberéby a.factor; «sosthe, absolute increment, isn it 
very big when you multiply a small number by something. If 
you multiply a big number by the same factor, the absolute 
increment gets to be very big. You can plot that out and see 
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- 50 - Enterline, in-ch 
THE WLONESS: (Contiid.)MeSocwhenminlookedeatait 
through time, I noticed that the relative risk was the same in 
1941 or 1951 or 1961, no matter when he retired, but the absolute 
5 risk was very, very different. 
I looked at some other data, Selikoff's data, 
it's the same thing as that data, and now if you add the smoking 
situation to that you find out that what asbestos is doing is 
simply multiplying the existing risks by some constant. That's 
a CULLOUS Sa liaeron. 
= So, that makes this thing very important that 
Tebrougit up earlier...that 1s that you better know what 
the background rate is when you calculate the increment caused 
by asbestos ina jpareicularysituatzonaom! ethink thatesea 
reason, for example, that Selikoff's study of insulators in the 
15 New York City area produces a much higher relative risk, using 
the U.S. population as a standard, when compared to a study 
of insulators throughout the entire United States. Now there, 
of course, the U.S. standard would be appropriate. 
You know, one might well ask, why do the 
insulators in New York have a seven or eightfold relative risk 
20 of lung cancer, and the insulators in the whole U.S. have a four 
to five excess relative risk? They are doing the same job, 
what's the difference? 
Well, the difference is, one group lives in 
an area that has a high indigenous lung cancer rate, and in 
calculating the relative risk for that group in New York City 
ae he should have used the New York City rate. 
In one of my papers I did that, and I show that 
I can account for maybe half of the variation among studies 
by simply changing the base upon which you calculate the 
expected number of deaths. AndSurthinkAthattallwis itred up 
39} with this curious property of asbestos that seems to somehow 
just multiply existing risks by some constant...maybe four, 


maybe five. 
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rete Enterline, in-ch 

MR. LASKIN: I think, Mr. Chairman, to be fair 
to my colleagues I should turn Dr. Enterline over to one of them. 

DR. DUPRE: Thank you very much, Dr. Enterline. 

Do your Boitesguss to tare a moment to decide who 
wishes to have the honour of going first? 

MR. LASKIN: Just a second. 

DR. DUPRE: Dr. Enterline, do you wish to take a 
quick break inthe meantime? 

THE WLINESS >) 7A. NO, 1Lt°s all right. 

MR. LASKIN: Would the Commission like five 
minutes? 

PHB eWe Neco. lt Se UpeLor yo. 

MR GAOKINe “Well? why. don tC we...1 ‘suggest 
we take five minutes. 


DR. DUPRE: Why don't we stretch until noon. 


THE INQUIRY RECESSED 


THE INQUIRY RESUMED 


DR. DUPRE: Have you gentlemen agreed on an 
order? 
(REPORTER'S NOTE: There is general discussion 


here as to the order.) 


MR. LASKIN: Mr. Chairman, may I just go into 
evidence just formally these two additional papers. 

DR. DUPRE: Thank you. 

MR. LASKIN: Let me mark it exhibit two so 
everybody will be aware of it. First of all, the paper, 
Proportion of Cancer Due to Exposure to Asbestos will be 
exhibit two. 

EXHIBIT # 2: The abovementioned document was 


then produced and marked. 
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- 52 - Enterline, cr-ex 
MR. LASKIN: Exhibit three will be, Epidemiologic 

Basis for Asbestos Standard, and what I might also do, Mr. 
Chairman, because Mr. Dement's paper was referred to and I have 


ascopynof ut and datakeiat it ’slavailablej) toibeyputyin, and 


I'll distribute it to the parties, let's mark Mr. Dement's paper, 


which is called Estimates of Dose-Response for Respiratory 
Cancer Among Chrysotile Asbestos Textile Workers, let's call 
thateexhipptecourpmondeiedd, distributerythatmto the parties 


over the lunch break. 


EXHIBIT # 3: The abovementioned document was 


then produced and marked. 


EXHIBIT # 4: The abovementioned document was 


then produced and marked. 


DREG@DUPRES SMr-wMcNamec? 

MR. MCNAMEE: Thank you, Doctor. I have no 
questions. I thinke= tndicatedstosmyafriendtenataipdidn t 
have any. 

DR. DUPREEAsThank) you: 

Is it Mr. Starkman or Miss Jolley who wishes 
torgosnext ?keAre yous] .MreqWarren? 

MR. @WARRENG wYes ,alathank Lil’ goanext. 

DR. DUPRE: If you please, Mr. Warren. 
CROSS-EXAMINATION BY MR. WARREN 

QO.) “Dre Enterline, why don't. we go back to your 
original papergin O9%e.-leguesswitisil972, for arminute,aso 
that we can understand basically where you come from in this 
business. 

The@paper Lt am referring to is, The Mortality 
Relation to Occupational Exposure in the Asbestos Industry, and 


I believe it is number three on this list that Mr. Laskin 
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- 53 - Enterline, cr-ex 
Q. (cont'd.) provided to us earlier. Now, what 
I would like to do in the beginning here is simply put your 
historical exposure in your cohort into some perspective so we 
5 know what we are comparing it with today in industry. 
Now ital lookMatetablebfoureontpage,3899) ofthat 
study, your average mean particle counts are two hundred and 


thirty for the production workers, and two hundred and thirty-six 


for the maintenance workers. Are you with me? 
A. Yes. Table three? 
10 Q: Table four. 


MR. LASKIN: Table four. 

MR. WARREN:  O. ‘Table four. I'm sure that 1 
said table three. I was mistaken. 

THE WITNESS: A. Okay, yes. 

- ©. INow, 2fiwe? can translate those particles of 
yours to fibers, how many fiber years, in your estimation, 
are we talking about for the workers in the original study? 

RoIWelns? you have to multiply by three. 
Q. You think three should be the number? 
a. Oh wer idon' ti know’) That is; whatijsome people 

20 think. I think it depends on the operation. I think in 
asbestos cement, maybe that's the wrong number. I think 
perhaps in textiles it might be the right number. I aon. tc 


know how anybody comes up with a number like that anyhow. 


But I've done it, yes. I've made the translation. 
So you multiply that all by three and you get 
aa fiber years. 

Q. Okay. So if we multiply by three, we are 
talking about, say six hundred and ninety...say seven hundred 
fiber years, roughly, that on the average your cohort was 
exposed to, correct? 

30 A. VES2 


Q. Now, let's talk about a person today exposed 
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O. (Cont*d.) ineindustrysundertthestwot fiber 
StandardseeFirsteof all, if we have a two fiber standard would 
we expect that workers on the average would be exposed to two 

5 fibers, or to something less than two fibers? 

A. Well, if industry observed the two fiber 
standard, yeah, you would less than two fibers, sure. I mean, 
Lathink tyougve got gtoubetrcalisttegaboutithis though: Tf you 
have a two fiber standard, what are you really going to run at. 

My guess is that you are going to get some people 

10} at four and some at one, or something. But I think, right, 
if you truly observed it, then the average would be something 
less than two. 

Q. Do you have any guess as to what you have to 
run a factory at in order to stay within two, on the average? 

wig NO. I have no idea. 

* QO. Okay. But we can say that the numbers, on 
the average,in a factory that is observing a two fiber standard 
should be less than two? 

Ae  Reght. 

Q. If we have a worker who is exposed...first 

20} Of all, maybe you can tell me this from your cohort. What 
was the average number of years that a worker was employed in 
an asbestos plant? Do you know that? 

A. Yeah. On average, twenty-five years. At 
the time of retirement the average working life had been 
twenty-five years, in the asbestos industry. 

25 Q. So that if your average in your cohort were 
to apply to the man in my two fiber standard asbestos plant, 
and he worked for twenty-five years at two fibers, that would 
be fifty fiber years? 

AR. Raighe&. 

Q. And if the plant was being operated in such 


a way as to make two fibers, then on the average we would have 
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Q. (cont'd.) that man exposed to less than 
ELity Liber — years? 

A. Right. 

5 Q. So, just to keep everything in perspective, 
what we are talking about with your cohorts are people who had 
exposure ten to fifteen times the...what my present hypothetical 
man would have in a two fiber standard plant? 

Ae. peiagnt. I think they are probably...you know, 
be specific, I think they must have been exposed to an average 

10] of about thirty fibers. 

The average particle count was, if you calculate 
it for these workers, these people, was ten million particles 
per cubic toot, onpaverage «slit pyou translate that co fibers, 
thatawould bestni revit tbers sperlc.c. That's pretty high by 
current standards. 

bs Q. Something that Mr. Laskin asked earlier 
about was why you received such a large elevated risk for your 
maintenance workers as opposed to your production workers. 

Dee. 

O feelerninkevoulealti DULeOn chat lo 11 gn 

20 intermittent exposures? 

A. What's an explanation, right. 

Q. I was wondering, when you were speaking 
earlier about mesothelioma and you were talking about the 
exposure of persons in the home, is it likely or possible 


that the excess incidence of mesothelioma that has been 


25 observed in some nonoccupational settings, could that be 
attributed likewise to high intermittent exposures? For 
instance, the woman shaking out her husband's clothes when he 
comes home at night, and washing them? 

A eeltamicntebe. iligjust Gon t know.or any 

30 evidence... 


Q. One way or the other? 
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Aten OneawWaveormLiesOtoere On ethat, Fight. 
Ox What do you have in your study with respect 
to this question of intermittent exposures? Any data to 
5 suggest how much higher than the average such intermittent 
exposures might have been? In other words, do we have any 
sense of portion when we are talking about intermittent exposure? 
Are we talking about exposures that are five times the average 
or ten times the average? What's our dimension here? 
Aa, Se don co Know. [. think.. .1 don +t) know how 


10 : ae 
high it would fo.) —b don t) know 18° Chere 1s ‘a physicals limit 
to how much fiber an atmosphere can contain. Perhaps there 
is. But I would think that maintenance workers, for example, 


who are working with a ventilation system that's out of order 
could get some extremely high exposures for very short periods 

15 Gf time, and: I don’t: know what that is. Et might be a hundred 
fibers, two hundred fibers, something like that. 

Q. So this would have been men who would have 
gone in to clean up the operation and would have been in the 
ventilation eguipment tinkering around with it, trying to 
fix it, for several hours perhaps? 

20 A, Sure. | would think so. Yes. 

Q. When we look at your cohort, you've...I know 
you tried to get some idea where in your own cohort you are 
unable to see an excess incidence of lung cancer, is that 
Gi Gitte 

. Where I'm unable to see an excess? 
- Unable to detect it? 


A 
25 
Q 
A. Unable to detect it? 
Q 


se LOS. 
Aw Welln. 
Q. I guess I'm...let me refer to what I'm 


30 discussing, and that is a paper called, Respiratory Cancer 


in Relation to Occupational Exposure. This is the one published 
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Onmilcont cee ire bri tishsournal sof Industrial 
Medicine in 1973. Let me see if I can find that. That's 
number four. 

5 A. Okay. Oh, I know what you mean, yes. You 
mean a statement I have about large increments appear to occur 
Greets, 

Ove Yess) ol think what you ve done, 1f 1 understand 
it, is to try to see where you are not observing an excess 
incidence, at what average fiber, average particle counts you 

10} are not seeing an excess. 

Ae oot dont think TP did that, as i recall, 

Q. Well, explain to me exactly what you did 

then? 

A. What exactly are you referring to? 
Qu lem referring to the material on page L65. 
Dee LOO ee LBC Che Only slLatemenen i Can 


15 


recall, and maybe you can pick out a different one, is that at 
a certain level there appears to be some large increments, 
which I think if you look at 165, it, certainly looks that way. 
Something happens...in other words, below two hundred, everything 
90} is just going around in circles in those dots. You can't make 
much out of that. But all of a sudden, you get above two 
hundred, it takes off.. I think I have a little discussion of 
that phenomena, although I must point out that even at zero 
tT had an excess in that particular...and we are still getting 
some kinds of responses down in that area. That could be just 
25 noise. It could be bad comparison groups, or something like that. 
Q. Why don't we take a look at...if we look on 
table. two Of this study, at a hundred ...and I’m,on the previous 
page, 164...what we see for dust exposure below a hundred and 
twenty-five is an SMR of one sixty-six point seven, right? 
DReaewe lly lacat to . Milne sis) erased... guess 


that's right. I. can't: tell. That margin on my paper is gone. 
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Ae (cent day) Solr can’t telly but think that 
might be right though. 
QO. Yeah, 1£ you look at your paragraph on the 
righthand column right -above that “table, I “think it says that 


in the text as*wellD: 


Ane Yeah? Pechink41e vs “about -right.” "Of particular 


interest to the SMR, one sixty-six point seven? 

Ose sYes’. 

Rel sless@than.. sall “right... mnm-—nimm. 

Q. Those are for the people below a hundred and 
twenty-five? 

APerRrohe, 

Q. Now, this SMR is, I think, as you suggested 
previously, an SMR calculated by comparison to the general 
population? 

Awe es. eS Mmn—iumn. 

Q. Based an what you said previously, in your 
view an appropriate and maybe the best way to develop an SMR, 
would be by comparison to similar urban populations? 

AX ~6Yes. 

Q. Have you made any adjustments with respect 
to urban populations to recalculate an SMR for these workers? 

A. I did recalculate an overall SMR that appears 
in a sibsequent paper, the Pitfalls in Epidemiological Research 
paper, and it didn't make very much difference. I never 
recalculated for the subgroup of five hundred thirty-three. 
Although I> don“ thanki|*? would: matter. I think the location 
parameter is the one that's important here...that is, where is 
the plant located. It looks as though the locations of these 
plants, the areas the plants are located, that the background 
rates were just about like U.S. rates. 

Q. Let me turn to the next page, because from 


what you are saying I am getting confused now. If you look in 
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=- 59 = Enterline, cr-ex 
O. (Cont'd.) that’first’ columns on* page’ 165, 
and I think we are still talking about the same group of workers... 
AVGLYes. 
5 Of TRECLE says, Onesof the’ factors*that”’ probably 


elevates somewhat this SMR is the fact that men in 
the study were mainly urban dwellers and respiratory 
Cancer death rates are normally higher in urban 
than in nonurban areas. Thus since the expected 
number of deaths is based on the entire population, 
bi PeAmay ber toomlowye Correction» ror this tor men 
with total asbestos exposure under a hundred and 
twenty-five reduces the SMR for this group to 
a hundred and forty-six point two.” 


Aw pee ftorgoemlid1d thav. erignt, okey. =Okay;.10 


must be right then. 
Yeanpeokays +l-dadedoernat. 


15 


w 
x 
| | 
il Q. So that if we do make that adjustment in your 
cohort, we are down to a hundred and forty-six point two as 
E the SMR for that group of workers? 
Ny 6oveEs. 
| il 20 On CantyOustellemeswhat..vEreyou wilt’ takeral look 
at the next paragraph here and can you explain to me what you 
i were doing in the adjustments which you made in the next 
paragraph, becauseprrankiy7= Uem-aelittlesbite lost? 
; A. Yeah, I haven't read this for ten years, 
E you know. 
os OoO% Leunderstand: 
a Re My sGedverecanve. ssdidelvever say’ that? 

I ‘don't know, where did I get...I don't know who these”people 
a! were. 

Let's see, "A manufacturer of building materials 

il 30 is exposed to some dust contained..." 

I can't remember. I'll have to look it up. I don't know where I 


got that. 
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- 60 - Enterline, cr-ex 
A. (cont'd.) I had the whole Johns-Manville 
retired population?/s Okay... did have other people that I knew 


about. There must be another subcohort that I have forgotten 


5 about that I had that I never really reported on because there 
was no asbestos in it. 
That's an interesting statement. I'm sorry. I 
just can't remember what that was. 
@iweLetime teesifelecan reconstruct 1t from what 
T understand here. It appears that you have another subcohort 
Hp of unexposed workers, and that you have sufficient data from 
this three hundred and twenty-four workers to calculate an SMR. 
Asee Righter 
Q. And that SMR is one hundred and sixty-nine 
POLnteronte. 
15 A. VYepent thats, whateitesounds? likes 
Orn So thatt for) asgrouptof unexposed workers) here, 


il you are getting an SMR of one sixty-nine pointieight;owhich is 


really very close to the SMR which you calculated for your 
asbestos workers exposed below a hundred and twenty-five 
particles? 
20 Dee Thatiseright. ~eSoslyayou, know. .sobyiously 
my intention there was to see whether there was some kind of 
a selection bias here. I was obviously concerned about the fact 
that the Y intercept here wasn't a hundred, and I wondered if 
the whole curve might be shifted up somewhat. 
Not Very sbighnumbers,sbut let's see.-..okay, very 
2 astute.) 1 forgot thatdwaseinackere: 
©. Addl vight.7 Not verytbigenumbers; but 
basically about the same numbers we are talking about when we 
calculate your one sixty-six point seven SMR, too. If you look 
on the previous page, that's fifteen observed at nine... 
30 A. I have fifteen here at nine, but... 


Q. So if I understand what we are talking about 
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= 6) = Enterline, cr-ex 
©, (cont'd.) here,for,.-. 

A. »Nine...yeah, right. 

Q. So that if I understand what we are talking 
about here, for your asbestos workers exposed below a hundred 
and twenty-five particles, you calculate an SMR of one sixty-six 
point seven, and for a group of unexposed workers, which are 
referred to in this paragraph on page sixty-five, you calculate 
an SMR of one sixty-nine point eight? 

A.e= Right. 

Q. So that when we are talking about your cohort 
below a hundred and twenty-five particles, we look like we are 
getting very close to the background incidence that. you are 
getting among unexposed workers? 

A. bWeah,u ltedoes.,) Right: 

Q. Right. Now, just to keep that one in 
perspective, when we are talking about a hundred and twenty-five 
particle years, we are talking about three hundred and 
seventy-five fiber years? Correct? 

Ase {Right 

Q. Once again, bringing that back to my worker 
presently exposed for twenty-five years to two fibers, he has 
Pitty fo bere y-aus > 

Ao’ Yeah. 

O. wiOkay 2 eiNoOwl auc. 

A. Of course you. don't know what the average 
exposure was. Do I have that anyplace? 

OL. . Yousr.don,’ tiknow m,ithats @ good point. 

A maiiOyeiidor. | edowenon stable twoilL.shows,the 
mean exposure is sixty-two point nine...page 164. So the 
average exposure in years is sixty-two particle years. Okay, 
that iseuroht . 

On sehetics talien aulittile bi tpabout this high 


intermittent exposure situation once again. As you went over 
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- 62 - Enterline, cr-ex 

O. (eont'd:) tteTearlier, onerofwthesthings that 
you mentioned in response to a question from Mr. Laskin was that 
perhaps an explanation for the greater effects seen from high 
intermittent exposures might be that bodily defence mechanisms 
are overwhelmed when you get a large exposure. Can you explain 
to me what that means in the context of asbestos, or what it 
may mean in the context of asbestos? 

Ateulireallyucanityssyou know,syoutare getting out 
GEEnVELIeC asepuean Only quoting...1 can't cdo that, I can’t do 
that. I'm only quoting what other people have said and 
physiologically I simply couldn't give you a rational explanation 
Op tthat? 

I can talk about it in terms of chemicals that I 
know more about, but you know, it has to do with the rate at 
which the lung clearance mechanism functions and I just have to 
defer to somebody who knows more about that than I do. 

O.GeLéet'sotalkwinathelchemicalacontextefor a 
second, so that we can understand the context, and then can 
you explain to me how it is possible in the context of chemicals 
that a high exposure can have a disproportionately greater 
effect than a low exposure? 

A. Yeah. In chemicals there is some support 
for a hockey stick dose-response curve. In other words, two 
slopes - a slope up to some level, and then a take off anda 
new slope - it looks like a hockey stick. Take for example 
styrene. Styrene is metabolized up to some level, I can't 
recall the level...I can't remember what it is. Anyhow, I 
know that it is metabolized. We have done some experiments in 
our department with this. It is metabolized up to some level 
and after that dose rate is exceeded, it is simply stored as 
pure styrene in fatty tissues. 

It appears that as long as the body is able to 


metabolize styrene, and I think the metabolite styrene oxide, it 
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A. (cont'd.) effectively deactivates the 


carcinogenic properties, effects, and you do get some...apparently 
because of differences, among individuals that show up in their 
5} ability to metabolize, but you do get kind of a shallow slope. 
But there is a point where most of us are unable 
to any longer metabolize. The rate becomes...exceeds the 
capability of the metabolic mechanism, at which time we simply 
store it...apparently as pure styrene, at which time you get a 
different slope. 
hs Now, whether there is any analogy between that and 
asbestos, I simply don't know. But I think this is pretty well 
established, perhaps for chemicals in addition to styrene. 
Op-neOK Ove oOn KeCDLHNOGpwith cnemicais first, sift 
this biological hypothesis of overwhelming defence mechanisms 
fe appl tesiin thee Casey ote chemicalvcarcinocens ururtingedside 
asbestos, the shape of our dose-response curve is going to 
flatten out, is going to show an inflection at the lower dose 


levels, correct? 


not sure...we certainly don't metabolize asbestos. 
20 Q. I'm trying to keep away from asbestos first 
of all in that question. 

A. Okay. 

Q. In other words, if we are talking about 
chemicals, let's say styrene which you discussed, for chemicals 
the shape of the dose-response curve will flatten out, there 

oe will be an inflection at lower doses as compared to higher 
doses, ait. thas. 

A. It depends what the metabolite is. Very often 
the carcinogen is the metabolite and not what you are taking in, 
so, you know, you talk...you will have to talk about a class of 

30 chemicals for which the metabolite is not...has no carcinogenic 


properties...1. simply don’t know what's. in that class. I suspect 


J A. Well, if you can make the analogy, I am 
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A. (cont'd.) there is such a class of chemicals, 
however. 

Of course, many carcinogens really are produced by 
the body, metabolized into carcinogens, so you have two kinds 
going here. But, okay. 

OsneBUtPtet se tCake e just’ forupurposes of 
understanding the mddel first of all, let's assume we are talking 
about a carcinogen which itself...a substance, a chemical...which 
is itself a direct carcinogen and not the metabolite of that 
substance. 

AmeuOkay: 

Q. And let's assume once again that the defence 
mechanism hypothesis which you are talking about is in fact true. 
Then, hiromgatstatisticalfistandpoint andeonly sa’statistical 
standpoint, the shape of our dose-response curve is going to be 
Gnemthatois cgoingetoyvtavlvoft andwfilatten *orf*as doses *go"on to 
low levels? 

A, SYeaty erivonts, That ssrseric > 

Q. Now, recognizing that you don't feel qualified 
gO gdiscuss @£rom a tbiologicaliistandpoint torma physiological 
standpoint how such defence mechanisms might operate in the 
case of asbestos, is it nonethless true that your observations 
Ofvayhagher incidence’ of lung cancer for intermittent doses, 
is that observation consistent with a bodily defence mechanism 
theory? 

Ase Yeah, Lignt.) I think the theory 1s a kind of 
explanation for the empiric observation. But it supports the 
theory that high dose rates have a disproportionate effect on, 
in this case cancer incidence, if you go back to the asbestos 
problem. 

O.oe(So thatwonceviagain 2 notiasking"yow torbeta 
lung function expert and not asking you to be an expert in the 


biological mechanism itself, the data which you report are 
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Of, (cont de) “consvstentewith that theory? 
Ae GRights @ilethink so. 
Q. Now, another thing we discussed earlier which 

5 might affect the shape of the dose-response curve is the...let 
me back up one step. When we were discussing your observations 
about intermittent exposures, I believe you said that you felt 
your observation was borne out by Dr. Selikoff's insulation study. 
Can you explain why that is? 

- RoMSIGsimely thought =thatythe only way I could 
explain the very high response he got to what appeared to be a 
low average exposure, was in terms of the way in which the dose 
was received. And I thought that his insulation workers might be 
very comparable to my maintenance workers. My guess is that they 
must have gotten doses in about the same way, and so kind of by 

15 analogy I say, then maybe I can understand...in other words, Il 
should not compare my overall findings with Dr. Selikoff's 
findings, but perhaps only my maintenance worker findings. 

They are closer, certainly, to his findings. 
So Tlthink thateverce Teams truce), tlsethiserstrrent, 


that high doses, high intermittent doses have a disproportionate 
20 


effect, then I think perhaps we better understand the whole 
picture that we see from these various epidemiologic studies 
coming up. 
QOsVelnVother “words /ewithoutathat hypothesis it 
i would be harder to understand the SMR's which Dr. Selikoff 
- observed? 
— A. Right. I would have a hard time understanding 
i that, given that the...remember now, my doses are averaging 
= about thirty fibers, and his doses perhaps are eight or twelve 
5 or something like that. That is, his time-weighted average 
dose. To come back ta these series of dose-response curves, 
| 30 these slopes I showed, how can one explain those kinds of 


differences? There must be other variables that we have just 
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A. (cont'd.) not measured in this equation that 
need to be taken account of. 
Q. You bring up a point there that maybe we ought 
5 to talk about for a second. Mpid!’ DreaSelikof£r reconstruct the 
doses to which his workers were exposed in a manner comparable 
to the way you attempted to reconstruct the doses to which your 
workers were exposed? 
A. I have no idea. When you get Bill Nicholson 
an here, Oacks him? “Hevdidedt: Shell] telat your 
I know that in the early days they were very 
reluctant to discuss fiber counts or fiber levels, and it 
might be because it was so difficult to guess what they might 
be...given that the insulators didn't always work with asbestos, 
you know, they weren't always using that as an insulation material 
15 or even tearing it out. There must have been other things. 
It was kind of downstream aways, kind of late in the game when 
they finally came up with some kinds of fiber estimates...counts... 
estimates. And there is a good...once again, when Bill 
Nicholson comes)= youvaske him-about® that; he s got; ay couple®or 
good papers on that. He probably can tell you how they diane 
20 Q. Okay. When we are discussing the shape of 
the dose-response curve this morning, one thing you mentioned 
was the possible inverse relationship between dose and latency 
period. I believe you quoted others as saying it might be 
inversely related to the cube of dose? 
a Pewee Right Pokay.8; Cubullartdose ,Aright= 
©1218 Now,” 1) think? also® yout suggesited that»there 
was a fiber dose at which that relationship might begin to 


show up, but that previous historical cohort exposures were too 


EBS BER BERBER KRESS 


high for that inverse relationship to appear. Is that correct? 
Mie + Yes, chat (St right’. 
30 Q. Have you made any calculations astowhere... 


kind of comparable to the calculations you made this morning... 
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Q. (cont'd.) or maybe it's not comparable, but 
have you made any calculations, let's put it that way, about 
where that relationship would begin to show up? 

5 A. I think I mentioned that certainly below 

the historic exposures that we know about, and I don't think I 
did. My intuitive feeling is that it might be at or below a 
fiberhthattyou mightebegin torsee thaty = ITisyourphad large 
enough populations with very low exposures, like point five or 


something, you might begin to see this effect. 
10 


Q. I think you, in response to a question from 
Mrm@m@askin von this, tyou saidythabenrt thatearelationship isyin 
fact true, that it likewise would cause that dose-response curve 
to tail off at low doses? 
Ree That servgnt.s | AS far as we are concerned 
15 with finite Lifespans peut wouldtbesva: partiunction, (Ltewould ibe 


a...let me, you know, it looks like...we are talking about this 
sort sofething. SSlwguess ythis iis tdrawneorssomething~ 5- 

MSATIOLLEY +s “Yes. 

THB WITNESS: Aged But tl tthinkdehat tyou have tseen 
dose-response curves...I don't know, that are somewhere...we've 

20 been looking at something like this, and I don't know what is 

happeming;yewhat *sigoingtonedewn linghere. wiPerhapserfyweiget 
way down in here you might start to get the feeling of something 
like that. 

So I think when we look at occupational sort of 


thing, we are getting a picture, a window up in here someplace. 


25 
But the unknowable is this part, for the reasons I've mentioned, 


our ability to observe human responses given the fact that we 


can't give out large numbers, large enough numbers, is very bad 
down here. I don't know how this is going to be resolved, but 
| on the other hand, in terms of environmental exposures to hair 
30 dryers and schoolhouses and so forth, this is what we are 


interested in. So the very thing we like to know about, we can't, 
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Ax (Cont'd). from observation.= So-T think’ thatyis 
what i sald. 
Now, you asked a question, what point do you start 
5 totget an/inflection™in® a Titeline-- Now,'"I-can take* this little 
thing, I can say okay, let's re-expand this graph and see what... 
what if we took this and magnified it, what would that look like, 
and that would be the very curve you are describing if you were 
to magnify these things. You would get this sort of a curve, 


which is one of those I showed, and this thing might be...I don't 


the know...where we start getting on the flat place that may be 
something...I said less and you want to say point five...you 
might, this might be what this thing looks like, and we simply 
don't have any experience down here to decide whether that's 
true sor TOL. 

45 BuLvif*you look atrone Of my*papers” in which 1 


Plotetnettime*®tortumorseforvarvariety, of =dose levels, you can 
get some idea of where you start to get beyond man's lifespan, 
in that particular paper. 
Now, I should add that the model, that model 

I developed was just a conceptual model and that the numbers 

20 that I put in the model were simply numbers to illustrate how 
it would work. Like, the girl I worked with, named Vivian 
Henderson; and I talked a lot about this, and most of our 
conversation has -tordolwLeh®sort\ofe tuning the model.” -inkother 
words, getting the numbers right. I think the concept is right, 
but we never were sure what the numbers ought to be. 


25 i 
One of the reasons that I never publicized or 


| 


published that extensively was, we never could quite adjust 


| 
| 


the, get the numbers where we were happy with them. I even 
withdrew one in galley from a journal once. I think it shows 
upvinemy GV "asVanein-pressy¥eul forgotetovtake that outyebut 

39} +%in fact it was accepted in galley...the only time I ever sent a 


galley back and says, throw the whole thing away. I just felt 


= 22 
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A. (cont'd.) that I just wasn't sure enough about 
oth om 

Now, the South African publication, if you get 
that thing, is the latest version of the model, and this is in 
that publication, this whole business. 

BUte Lehi kechoteSeanlOan twa Letninkeathat. we.don! t 
know what does go on down there and my feeling is that maybe 
we ougnt to playvitiesace. svousknow, tive felt, let s just go 
ahead and draw the line like that, and recognize that there's 
differences between what might be true and what we are 
estimating to be true. But if we are talking about protecting 
the public, maybe we are putting in a little margin of safety 
here. 

The numbers of cases caused here on the leaner 
model, I showed you with a slide, is so tiny anyhow. It's 
not going to affect, you know, the way we spend our money or 
maybe our activities very much. I don't think that we are talking 
about creating very many cases. That-is, a difference between 
pneseutwoethings @sanOtpagoing,to be terribly qreat in this very, 
very low area. Even now in the linear model of five nanograms 
in the general environment we are producing...whatever I showed, 
deaths a year, in the whole two hundred and twenty-five million 
people. 

tT thinks that! ssanother, reason,that ~l havens t 
pushed this, because it turns out that the model takes effect 
in a range where it doesn't make very much difference anyhow 
in terms of the extra cases that are produced by the linear 
model in that range. 

QO. Let's take a look at just what you are talking 
about. In exhibit two, in table three of exhibit two, that's where 
you have set forth all of your calculations. This is your 
Coldsprings Harbour paper. 


A.. Okay, yes. 
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Oy pinethatepaper you set forth all of the 
components which get you up to the four thousand cases? 
A. Yes. 

5 Q. Now, when you made those calculations, you did 
them on a linear basis, not making the calculations on the 
assumption that the dose-response curve might actually have an 
inplectroneateasha ly wOreoneuom something like that, correct? 

AS aegis. 


Q. If we take a look at that and we talk about 
10 


the low-exposure people in that group...let's say auto mechanics 
and other exposed workers, your construction workers...it's those 
people where this effective...a different actual dose-response 
curve would appear? Is that right? 
Ae GRight. 
15 Q. So that with respect to those people, it would 


be fair to say your linear assumption is that a conservative 
assumption there, you may well have a dose-response relationship 
which produces less disease and less death than you calculate? 
Dim Treterringelonchesveryalast. -< 
Ree eon pebnapsel...tnataSerigqht....le think 

20 there is a slight, there might there be a slight overestimate 
if this is true, but remember, they didn't produce very much 
cancer anyhow. They don't make very much difference. 

Q. Right. And what we are talking about here, 
two hundred and twelve cases for the automobile mechanics, and 
four hundred and thirty-eight for the other exposed workers? 

RE eens ie ve CitutniOses Dnunal ise] 


25 


aM notedOlnigulLOubeusomraneOoLt anvoiOWs) Ll Stille say about 
one percent of all cancers due to asbestos, even if you cut 
those two groups down a little bit. 
Ole e Oust tT nose two. groups haha lt mr guess 
30 we've got to remember that you multiply that number by fifty 


Percent sinucnewoOcher.. 1 fyvouscltsit vin half you are talking .abour 


wn. (6/76) 7540-1171 


Sib wey se eho aed bigs acy baie tite 

ni? cb aa=igetcoies GAs privan ton etadd saeadt «2 no men? 
-dneteoe Goeas Geil guidjuesy So ano 46 \ Bad 6 Ye acidze) ini 
—$ipsn OA 

Jund4s. 2184. ey be Dat JO Nook B.4c6s Gw3T 1D 
s2iretoee Vita Ge @ del... .quesp sade ni eiqosg etetogneewe! sit 
SG08 2°34.) PII BOLJOUTeaoo Gedy: .ecadtow beanies Bento hus 
eetegass-esnh Javege 2Astetl sb #..cavitzetie wits edeittv slqoeq 
$Jigit Saat at Sausage Divas ay tie 

Sfsin <A 

hlirow 21 ,elgcoq geod? of 2aeqesd Ativ cand of .0 
ov beqvacnnet Ss Jed? 22 Nolsguuada, seenil jecy: yea. of-aia? oc 
Ylisoviseles senoges:-neeh « even Llow (ae uow . eres wOlogninee 
Cateluslss voy Sed? Cisco eiel baa suaeeib owel aroahosg do icy 
<ysSeel Yrey mis 24 eciateina a") 

self? 1 <ipis a'oens...1T agecseq qisey «4 
adam iseerave Siphte & 6d erate tapim ered? ,Sipiie @ ab eaten? 
‘nue ysav eovboid "bib yeds \tedcemez god jours ai wid! i 
Goce tvii in dou vasv sfam 3'nob yaAT  .woryne seuaas 

7790 teode peities exe ev Jew OHA - .dheiA _ .0: 
Sas  aciaedven elidcmodue od? to} aseno eview bne teraun ove 
f2apdsow beaogts Teiso Sas’ 20} driple~gaxide bos betbawd 200% 

t .Sieet af) eaorte dunk 32) Bnd: pdatgik © A 
su@d= yee Litze T .wonyns 230 363 be Sd es BRLoY: 20a me 


' 


pan Atenodnenuil ween 8 
¢ ot ne a Sena tede 

ae ; . . | - 

_ 


3 = 
- - 
a 


a js _ a 


=e Enterline, cr-ex 

Q. (cont'd.) three hundred cases, and then if 
VOuUls that ciressnuncLedeinetulieis multiplied by Citty percent 
when you have your other asbestos cases, so we may be talking 

5 about another hundred and fifty. We may be talking about, say 
five hundred total? 

A. Yeah. It might reduce the total from four 
thousand to thirty-five hundred. “Yes. 

Op ohet Setalke about another thing*that youve 

ae mentioned - what you call the multiplier effect of asbestos. 

Is that what the cancer specialists talk about when they talk 
about promoters? 

AS GRIGht. 

Q. We are talking about one and the same thing 
then? 

15 A. Well, I guess what they are talking about. 
This is all a little fuzzy sometimes, what they mean by 
promoters. I don't know whether asbestos is promoting...let's 
take the cigarette thing, to make it easy. I don't know if 
asbestos promotes the cigarette effects, or if the cigarette 
effects promote the asbestos effects. I don't know which way 

ae this thing is really working. 

If you do some studies which you think will 
discriminate between initiators and promoters, it seems like 
asbestos always sort Of comes out on the fence. It doesn't 
Teok Likeverther: §You cant tellewhat te is. 

25 BUCHyOUra ret 1ght,) tndt wnrene Usual context, 
falking about a promoter, Lt would wOrk like this. PU would 
perhaps multiply something in this way. 

RaprOnoOcetwie. Ls Ltyuwereead DLONOLEL,. a: Truc 
promoter, you should see a fairly rapid decline in risk after 
the exposure stops. The trouble is, asbestos doesn't fit this 

3a very well because if it resides in the lung for long periods, 


you don't know what you mean by stopping exposure. There isn't. 


> EERBREBKESBSESBS SB KERB KEKE HEHE BE Se 
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Ae feOntea.w) thatsconcept doesn't work as it, would 
be in the chemical industry, for example, so you can't test it 
by the usual methods. 
5 Q. But perhaps it is a promoter? 
A. It is a promoter if that's what we are talking 
about here. 
Q. Is it possible that we don't know what asbestos 
standing alone actually does do? That is, it may promote 
disease in the general population, as you've talked about for 
10 urban population, or it may promote cigarette smoking - lung 
cancer, but in terms of saying what asbestos and asbestos alone 
does, do we have definitive answers on that question? 
Aw aNOw COON Cathink we Co, andi t leads upeto 
the fact that we don't know exactly why it causes cancer. 
However, there are some experiments going on that should be about 
ti ready to be published, that do contain an answer to this, I think. 
You will probably hear about these. 
One of the ways to answer this would be to test 
the theory that it is simply the physical property of asbestos 
Enat produces, 4 tumour. 
20 Now one way you could test this would be to 
produce a substance that has the same physical properties as 
asbestos, but whicheisn  t. )Forsexample,. tiperglass: |  Youscould 
make manmade fibers to the dimensions of asbestos, and with 
animal experiments see if you can get the same effect. In fact, 
there is an experiment like that taking place. It was delayed 
“8 for a long time because of the technical problems in producing 
something with the dimensions of an asbestos fiber. 
NOWedtmtoial,. .. coe Mekind ote LooOkings forward {CO 
that. If it turns out that these manmade fibers have the same 
effect, then we'll have to say that asbestos does this all 
because of physical properties. It will weaken the promoter thing, 


perhaps. 
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Ae (Yeont' ads) ILVit turns+out that these’ manmade 
fibers do not have the effect, then we have to look someplace 
else. Since asbestos has the property of selectively absorbing 
various materials, and is an excellent filter for this reason, 
you know, one argument has been that perhaps the asbestos simply 
absorbs the goodies off the cigarette smoke and somehow magnifies 
their effects on the lung. 

So downstream someplace, we should know the 
ye answer to this. 

Q. Regardless of whether we now know or maybe 
ever will know precisely what the mechanism is, we do know that 
this multiplicative effect is taking place? 

Ao re chink* chate sr satemtorsay thatwiteis, rirone. 


Q. Now, if you are looking at the absolute 
15 numbers...not in relative terms, but absolute numbers, is it 
true to say that the majority, perhaps even the great majority, 
of lung cancer cases among asbestos workers are in workers who 
smoke? 
As S0n, absolutely, right. 
Q. Do you have any idea from your experience what 
ee that proportion of lung cancer cases would be...let's say, first 
Ora ue in your cohort who were smokers? 


A. Well, it would be the same as the proportion 


of the® general population:%.I- think: GLet°me think about that. 
It would be very, very high. I would have to do some calculations. 
25 I back off frome’ that’ 

i* think*it* would bet* -1it's' rare’ to“see val tase! of 


lung cancer in my asbestos workers who is not a smoker, which is 


MUbCrprtcativeret fect, this sort of thing, délayed..-it all comes 
from, mainly comes from Irving Selikoff's data, and for many 
30 years he didn't have any deaths among his nonsmokers, which led 


to a feeling that perhaps if you didn't smoke, asbestos wouldn't 


i one of the reasons it took so long to find out about this 
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Aw, (contwd. ) G@gocausej anything: 

Then as time went on, since he had a large 
population, he did start to produce some cancers in the nonsmokers, 
and when the numbers got big enough, then I think this 
multiplicative thing shows up in the data that he has. 

O%@ Buteitustaaets 

A. It's certainly rare. Well, in the general 
population you rarely see a lung cancer case in a nonsmoker. 

Q. So the proportions should be about the same? 
(ugichs BeCp ae Ane 

Rowe eLewouldehave toithink aboutithat. I think 21t 
probably...1 woeuldQ@havesto dowasglittie calculation ontthat: 
Let's...for the moment, let's say it's about the same or perhaps 
even greater. You're talking about absolutes now, we have 
been talking about relatives, so you've got to change gears a 
PEREETethbee  fanomehtnkeapoutert: 

Q. That's why I underscored absolutes when I 
said it, so that we would talk about real people rather than 
numbers. 

A. You don't have a blackboard in here. What 
kind of a. school isAtiys canvhow? 

You can't write on little pieces of paper, but 
there are numbers that go with this notion, and I think if 
you see the numbers, the notion might be better...see what 
the real numbers are like in this whole thing. 

Next time, get a blackboard. 

Q. Feel free to start scribbling up there, if you 
wants Dontiitelet me hold you back. 

MR. LASKIN: Maybe you could do it over the 
lunchhour. 

THE WITNESS: Maybe that would be good. 

Where are we? 


DR. DUPRE: Well, would this be an appropriate 
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DRY DUPRESS(contiids) timento, break? 

THE WLONESS: (hThisiisejusteafine: 

DR. DUPRE: Just before we go, Dr. Enterline, your 

5 plans call for you to be at the airport in the early part of 

the evening, so that we are talking about what...about five 
o'clock you would have to leave? 

THE WITNESS: I don't know. What time is my plane? 

MR. LASKIN: Six-fifty. 

THESWLITNESS: ~Six=-f2fty. 

MR. LASKIN: Five, five-thirty, probably. 


10 


How long are you going to be, Ed? 
MR. WARREN: I would say not a whole lot more. 
iminot coiling Go dragpat outytooriong. 
DR. DUPRE: What I'm really seeking to ascertain, 
15 counsel, is whether all parties feel comfortable, and Dr. 


Enterline, to our resuming at two-thirty, on the clear 


understanding that we would not go beyond, say five or five- 


Eni sty. 


— 


If you don't have that feeling, maybe we should 
be reconvening, you see, around two-fifteen. 
20 MR. WARREN: I think for this counsel it's easy, 
because I've had a good part of my shot. 
MR. LASKIN: I think if we add up everybody in 
this row back here, we come to about an hour and a half, but 


lawyers are not always the best people inthe world to take time 


oe estimates from. 
DR. DUPRE: Let me compare with my colleague from 


i - 75 - Enterline, cr-ex 


een, 


Kingston here. 
MR. LASKIN: May I suggest a compromise of two- 


DR. DUPRE: Is that agreeable? 
30 (REPORTER'S NOTE: General comments of agreement.) 


4 fifteen? 
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THE WITNESS: Counsel, if you want to pursue this, 
why don't you get the retributability paper which has the tables 
in that I was qoingstor4* 

MR. WARREN: I'll take a look at it at lunch time. 

THE WITNESS: Yeah, and maybe if anybody is 
interested, they can see how it works out. 

DR. DUPRE: We'll resume at two-fifteen. 


THE INQUIRY RECESSED 


THE INQUIRY RESUMED 


DR. DUPRE: Mr. Warren, would you proceed, please? 

MR. WARREN: Yes, sir. I have a terrible tendency 
to refer to you. as Yourshonoun,? just? because -e 

DR.WDUPRES SDonttuyou dare: 

MR. WARREN: If I do, please don't be offended. 
Tes 3ust thatet can’t ook “i nitthe direction ofa bench without 
Saying Your Honour. 

DR?- DUPRE<+* That's\ian\ Occupational Grabilauty. 

MR.9 WARREN 2 9 > m fatvaid?a tis. 

DR. DUPRE: | Tt would certainly be a’ liability 
here, let me assure you. So you watch that. 

MR. WARREN: So when I slip into it, because I'm 
sure I will, please recognize why I do it. 
PHILIP ENTERLINE, PREVIOUSLY SWORN, RESUMES THE STAND 
CROSS-EXAMINATION BY MR. WARREN, CONTINUED 

Q. Dr. Enterline, did you have a chance to take 
a look fat ‘your ‘retributabiin ty’ paper “at’ all during Lunch? 

A. I remember it, yes. 

Ore «Why-don* C4welturn? to. “that tpaper*and) Iiwould 
like to ask you a few questions based on that paper. 


For everybody's benefit, that is number eleven in 
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O. ‘conta. ))) exnibie number one that Mr. Laskin 
put into evidence. 

Dr. Enterline, let's take a look at table two in 

5 that study, because I first of all want to make sure we 
understand what table two is really saying. 

Piles teOmeallysatabler two aS. based Upon... .ameL right... 
first, Dr. Selikoff's insulation workers, and second, data on 
rates of lung cancer from the American Cancer Society? 

Ree Rigunt. 


be Q. From Dr. Selikoff's study, we see that there 
are annually three hundred and sixty-two cases of lung cancer 
mortality for every one hundred thousand workers in Dr. Selikoff's 
study? Correct? 
A. Right, yes. 
15 Q. For nonsmoking asbestos workers, the rate is 


forty point four workers per hundred thousand, is that right? 

Ae a Rone. 

Q. Now, let me see if I understand these tables 
correctly. If one compares smoking asbestos workers with 
smoking members of the U.S. population, asbestos enhances that 

20 rate’ bya factor Ob four point nine for the exposures in, Dr; 
Selikoff's study? 

Qe oR LONG cee liat. Sot) iii. 

O. FOr’ nonsmokers the multiplier, I believe, 
as you called it, is closely comparable —- it's four point four? 

Aa es. 

si UO. tt ewe flad-a hypothetical cohort of a hundred 
thousand people, which we obviously are never going to have one 
that big, but it means every year we are going to be losing 
three hundred and sixty-two workers on this hypothetical- 
calculated basis..actually these are his rates...so we would 

30| be losing...if they were exposed to the asbestos fibers that 


Selikoff's workers were exposed to, we would have three hundred 
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Q. (cont'd.) and sixty-two smokers who would 


GQ1e-0L une Caticer.: 


ARO Ge 
5 Q. And about forty nonsmokers? 
A eee Ce 


Q. So we have got about ten times as many smokers... 
about ten times as many of our lung cancer cases are among smokers 
as nonsmokers? 

Ae etna Ss gu... 

19 Q. Now, my first set of questions is to try to 
figure out where we are today. In other words, kind of 
recalculate Dr. Selikoff's table using your relative risk factors. 
Your relative...I believe you calculate in one of your exhibits 
this morning, or one, of the exhibits I have previously seen, a 

45 relative risk of about one point two at two fibers? 

Ae Sinha s ridin Gye Ves. 

Q. So if we use one point two as our relative 
risk for the whole population of workers in my hypothetical 
cohort, and apply that relative risk back into the number of 
workers hypothetically dying, we can figure out how much they 

20 would be, correct? 

I'm making it a little too complicated, I En itnky. 

A. What are you trying... 

Q. I guess what I'm trying... 

Re esletis go backs over it now.) @l ove ot .an 


estimate of a relative risk of one point two, I think tos san 


a SMR of one twenty-one, something like that. 
O-eLe Ss. 
Av For two fibers for titty years. 
OPP he) sie 
Roehl oho wOkay.. 

30 Q. Now, let's assume... 


A. Based on...that happens to be based on my own study 
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RB. {conc d.) ©OL retired workers. 

Q. Right, I understand that. 

Let's assume for a minute something that Dr. 

Selikoff's work suggests, and that is that the multiplier is 

roughly comparable for smokers and nonsmokers? 

Ker “RLU ORay-. 

Q. So let's assume that your one point two as a 
multiplier applies to that portion of your population who are 


smokers, and that portion who are not? 


10 
A. Right, Okay. 
Q. Now, let's assume again for a minute that 
Dr. Enterline's numbers are right... 
A. Selikoff's numbers are right. 
Qo "but let's: assume...1 am going: tO Cry Co-apply 
15 your relative risk numbers back into Selikofis population. In 
other words, the assumption being that exposures have been 
reduced down to a level which produces the relative risks which 
you observe...namely one point two. 
A. So these marginals, instead of four point 
nine would be one point two? 
es Ove Ss 
A. Okay, okay. 
Of Ssomle we mi1d that and if Our relative 2isks 
now became one point two... 
Reo hots 
25 Go we Couldmsinply divide the Gifterenice 
between four point nine over one point two, into three hundred 
and sixty-two, and come up with a rate of asbestos insulators 
who would die of lung cancer, based on a linearity assumption? 
Ae Well, Just multiply the UvS. x<ates by one 
point two, and you'll have the insulator rates. 
30 Q. Same thing? 


A. Yes. But easier. 


a 
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Re Weonttid.) @ Okay ,uso...,.allenrght; 
Q. In other words we get... 
A. So you get eighty-six and eleven, or something 
5} like that. 
Q. We get approximately eighty-six there...it's 
the same thing, right. And we get approximately eighty-six 
there and we get approximately, say, eleven for nonsmokers, right? 
A. Maybe. Something like that, yeah. 
Q. So the numbers that we have seen...I guess my 
Le first point is, we have seen from the time of Dr. Selikoff's 
study a substantial reduction in the number of anticipated annual 
lung cancer cases due to the reduction of exposure down to levels 
of around two? 
A. Well, I don't know. We haven't seen it. We've 
15 talked about it. 
Q. Yeah, we would expect... 
A.» We don't know...we don't know what the risk is 
at one point two. We think we know, but we... 
©. Righ&s 
A. These are observational data. My calculation 
20 is purely theoretical. 
Owes LeunderstandPthat myes- 
Again, I recognize, and we all have to recognize, 
that extrapolation is a dangerous business and that none of 
these extrapolations are more than extrapolations, but if. we 
Oe assume for purposes of this exercise that one point two iSait 
good number and that's the number you have calculated, we would 
be estimating lung cancer deaths at a rate of eighty-six, I 


think you say? 


Ane ledidnyt..<yousmeannanybodyewithiajiittle 
calculator multiplying seventy-four by one point two, and 
30 see what you get. 
UNIDENTIFIED SPEAKER: Eighty-nine point nine. 
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MR. WARREN: Q. Eighty-nine point nine, my 
calculators tell me, and I guess eleven is about right, too. 

THE WITNESS: A. I just guess that, but I knew 
it was somewhere around there. 

Q. If we take eighty-nine point nine and eleven, 
we are saying about a hundred people here who would be contracting 
lung cancer as a result of two fiber exposure? 
- Mmm-hmn. 
MEUNGW LT St On all, Or chat one nNundred. a. 


Of the eighty-nine, you mean? 


OT BY OF 2 


. Yeah, and there would be eighty-nine and 
then there would be eighty-nine workers in my hypothetical 
cohort who would have contracted lung cancer experiencing 
exposure of two fibers? 

A. Yeah. 

Q. And approximately eleven or so, ten or so, ane 
the nonsmokers, right? 

Aw el. 

Q. If you add those together, you have about a 
hundred cases? 

A. Yep. Well, your adding them together 
assumes that there are exactly the same number of people who 
smoke as who don't smoke. 

Cee Lites te Lic. 

NH. “Okay, tf You want co assume that, then you 
can add them together. 

Of “That aAssumption.-.1L was going to relax that 
assumption in a minute, but making that assumption we've got 
about a hundred. 

Now, keeping that assumption for a minute, of 
that hundred people, a number of... 

A. Wait a minute, wait a minute. No, when you 


add them together...first of all, these are...each one of these 
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A. (cont'd.) is a rate per hundred thousand. 
O.«. Right: 
A. If you add two together, then you have a rate 
5| for two hundred thousand. The denominator...let me see now...yeah, 
because you are doubling the denominator, you see, when you’ add 
them together. So you've got a hundred thousand people that 
smoke, and you get eighty-nine, right? That's what you said? 
O2n Mes. 
A. Now, you have to have a hundred thousand people 
19 that don't smoke, the same number, you get eleven, okay? So LE 
means all together then you've got two hundred thousand people 
and a hundred cases. 
OrpeRignt. 
A. A hundred thousand smokers, a hundred thousand 
“ nonsmokers, and a hundred cases. SO your vergot.s.the rateonsat 
you want to know what the overall rate iS oa. by Oe 
hundred thousand. 
OteuRigntr 
Aw oOkay2 
OhimNowsnvexactlys) Now;tyoulstilishave-.etim going 
20 to try to keep with absolute cases so that we can sort of 
understand where we are...you have a hundred absolute cases, 
as you say, you've got two hundred thousand... 


A. People producing them. 


Q. ...people, because your cohort is a hundred 
thousand of smokers and nonsmokers. 
an pe Asai tah ee 
QO. Now, of that hundred people, a large number (ope 
those people, the majority of them, would be dyang-.of dung,cancer 
anyway simply because the background population incidence is what, 
seventy-four plus nine? 
30 A. Yeah, well...exactly eighty of them would 


have died anyhow. 


K { 
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(Ye RYCS.5moO twenly.,o.r, Chen, .:. 

See eLetter ii ale Sealmocts rT 1 Ont, ves. 

OO. Weah, butwacain, talking about, the, number 
so we can follow each other... 

A. You kill off twenty with asbestos and eighty 
would have died anyhow, so you've got a hundred deaths, roughly. 
De ven tequl cearignity buts t Gus uc lose. 

Q. Now, I would like to go through two different 
sets of exercises here. I would like to see what the relative 
utility of two different approaches to this problem might be. 

First of all, let's assume that instead of 
reducing asbestos fiber level exposures to two fibers, you 
reduce them to point two fibers. Now, if I understand the 
mathematics correctly, that reduces the relative risk if you 
make the linearity assumption to one point zero two. 

A. Okay, yeah. 

Opuntia riont.. Now, wf you, epoly the one point 
zero two and calculate the number of lung cancer cases we are 
going to have in our population here, you are going to have one 
point zero two times seventy-four point four, and one point 
zero two times nine point two. 

A. Mmm-hmm. 

i. COnrect? 

Ae aie cet Lou oe Dida VOUS MuUlL ei piv thats out? 
You get a few extra cases there, I don't know, not very many. 

QO... Yeah,,you get a few extra cases is what it 
boils down to. 

Dem USe we Watt S ee eeWO percent) es Ingother 
words, you've got a two percent excess in lung cancer at point 
two fibers. 

Point two fibers produces a two percent excess 
in lung cancer, is what we are saying. 

Oe eee tesa ty Ol tro mle, One Cline tahoe tao 
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OMAN CONL Gn) aeeiSeOringamy Calculator, sO 14M. kinG 


Of vat a loss here to actualiv do the calculations, but... 


A. Well, so you get seventy-five and ten, or 
5 something like... 

Q. Yeah, seventy-five and ten..if we can 
recapitulate for a minute, we are probably talking about...out 
of our two hundred thousand workers, if we have a one point two 
relative risk, we probably have a hundred cases, of which about 


seventeen...that is a hundred minus eighty-three, eighty-three 


My being sum of seventy-four and nine...would be excess cases as 
a result of asbestos exposure, and if we do the same thing 
with point zero...one point zero two, we've got a few additional 
cases that we've saved, maybe tennish, something like that. 

A. mmm- hmmm. 

15 Q. Now, what I would like to ask is, what if we 
could reduce smoking in our cohort, not entirely - just by a 
third. Let's assume we can reduce to make this calculation 
Simple, let's assume that one-third of our smokers become 
nonsmokers. What happens to the absolute number of cases that 
we saved? 

20 A. Well, it's easy enough to calculate in the 
same way we did for the asbestos. 

Qo sean te 
A You, have to have a little calculator tf vou 
Want to do that. 
3 Iomean,, 1f your point is which is more important, 


smoking or asbestos, quite obviously the relative risk of 
smoking is ten, and the relative risk for asbestos is five. 
Smoking is extremely important. | 
If you wanted to move the lung cancer rate, the 
way to move it is to change smoking habits, if you 've got to 
30} pick something. Now, can you do it, that's the question. 


You don't really have any leverage on that one, but that's 


_ ee ee ee 
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A. dconttd.) obviously. what, you!d.. like to, do. 

Q. Do you have no leverage? I mean, if you make 
an assumption of linearity here, which all of these calculations 
are based upon, if the total cigarette consumption of your 
population of asbestos workers reduced by one-third, I take whi 
we would be reducing the lung cancer risk very substantially 
because we would be dropping a third of the workers down from 
a rate of seventy-four point four down to a rate of nine point 
two? 

10 A. Well, that's if you eliminate smoking. I mean, 
you are talking...I mean, that's U.S.... 
DR. UFFEN: The relative risk is four point nine 
Out OUlg Oly GOUT. 
MR. WARREN: No, those relative risks of smoking 
asbestos workers as compared to smokers in the general population, 
and nonsmoking asbestos workers compared to nonsmokers in the 
general population. What we are talking about is the difference 
between the rates of lung cancer for smokers and nonsmokers in 
the general population, which is in the middle column here. 
If you could reduce the number of smokers by one-third, what 
20 you would be doing, Dr. Enterline, am I right, is to be taking 
a third of the workers out of that smoking category where they 
have a rate per hundred thousand of seventy-four point four, 
and putting them down in a much lower rate category where they 
have a rate of nine point two. 
THE WITNESS: A. You are talking about the U.S. 
25 males column. Doyoumean to do that, or do you want to talk 
about the asbestos insulators? I'm not sure. 
MR ALWARREN « 60. mevYGSe ual thinks liwant to, talk... 
Tethink elthenewaypyou can dO uit.s.so.letis doyitivour way, 
though. Let's talk about taking them out of that three hundred 
and sixty-two rate and putting them down into the forty rate. 
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Ree (cont dad.) point ls that. the powerful variable 
here is the smoking, there is no doubt about that. If you could 
move that...and I haven't calculated this...but a given amount 
of movement there is probably going to have twice the effect 
as the same amount of movement in the asbestos category, because 
you've got a long way to go...you've got a relative risk of ten 
to play with in the smoking, and only five to play with in the 
asbestos. 

Q. Okay, I think we are saying the same thing, 
because when we talked about this morning, if we take your 
cohort and we compare it with the two fiber standard, we had 
POUGhI LY swat least. .we Veriad a Leducrron ot a tacCtor Of fifteen...” 
from thirty to two, of the way I calculated 1 came out about 
the same. So we have moved a long way down with asbestos 
exposures. 

A. From the exposures these insulators had. 

Remember though, we did discuss the fact that the 
experience of these insulators is not entirely consistent with 
the experience of asbestos products workers, and I cranked that 
into some of my estimates and we discussed the fact that I 
don't know why the insulators have such a response. 

One thing we didn't talk about was fiber type, 
which I expect somebody would want to talk about, but...in other 
words, using my asbestos products workers data to project into 
an insulator data set, there is one other problem, and that is 
that the insulator data set is not quite consistent with the 
asbestos products workers data set. There is a difference there. 

But I think, you know, if the point you are making 
is what are the advantages to be gained by cutting down on 
smoking, they are obviously tremendous. Not only in terms of 
lung cancer, but in terms of heart disease and lots of other 
kind of cancer that seem to be related to smoking. 


Q. I guess one more thing about the calculations 
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Q. (cont'd.) we have just been engaging in and... 
I wish we did have a blackboard because maybe we could make it 
clearer than maybe we've made it. 

Throughout these calculations we have been 
assuming linearity? 

A. Mmm-hmm. 

QO. As we talked about this morning, when one...we 
don't know where the break point is, but there are reasons, not 
from proof, but reasons to believe that there might be an 
inflection in the dose-response curve at lower levels. So 
that the effects of reducing asbestos exposure below the present 
levels are likely to be very conservative. 

That is, they may well be an overestimate of 
what the actualveftect... 

A. The effects may be less than we project. 

Q. Than what we calculated. 

As) Why don't we...let...You know, just to clarify 
this, let me put something up here that might help a little bit. 

The trouble is, you have a funny number system, 
and it's hard work. Make a simple number system out of it and 
let's suppose that we have smokers and nonsmokers...we'll just 
have $4 as a nonsmoker...and we have asbestos workers and 
nonasbestos workers...we'll make it A4 for nonasbestos workers. 

Let's put down some rates that have the right 
relationship to each other, but it's an easier number system. 

ORO Le. 

A. Okay? Let's suppose that we have a hundred 
here, and so of the asbestos workers we say that...who smoke, 
we haveba) rate.ot a. hundred,, and let's say that of the asbestos 
workers who don't smoke, we have a rate of ten. And let's 
suppose of the people who are not exposed to smoke, we have a 
rate of twenty, and of those who are not exposed who don't smoke, 


we have a rate of two. 
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A. (cont'd.) Let's just calculate the relative 
risks involved’ in this thing.” Now, it’s clear’ that 1f£ you move 
across the board that the difference, the relative risk imposed 
by smoking is ten for the asbestos workers...we'll call this 
relative risk...and ten for the nonasbestos workers, who are not 
exposed. 

The risk imposed by the asbestos is five, and the 
risk imposed by the combination is the risk...moving this way 
across the table; whichis trtty, okay... 1t co beally=trve times 
ten. 

I think this is about what the table shows, 
except his numbers are different. But, I mean, this is to 
clarify. I think this seemed to be the result that Selikoff 
got. 

Now, let me say something about this. First of 
all, Selikoff didn't observe any deaths here for a very long time. 
This ten...let's suppose this was the real number...didn't show 
up. Remember I said earlier that for a long time people thought 
that if you were an asbestos worker and you didn't smoke, you 
didn't have any excess. The relative risk was no risk. 

That, in fact, led to the belief that maybe a guy who worked for 
an asbestos company and doesn't smoke and gets cancer couldn't 
have got it because of the asbestos. A lot of those cases, I 
think, were not awarded claims when they came up. 

Now, why didn't he observe these for such a long 
Lime? wslecan cite. ttm ties octuay Of Uranium miners. =A Tew 
years ago we observed almost exactly this in uranium mining - 
the multiplicative effect of radiation interacting with smoking. 

The uranium miners study, if yougo back away, there 
are kind of more mature studies than in the asbestos workers 
study. Inthe world today there is kind of a joke that half 
the papers are about uranium, and the other half...if you add 


in the asbestos papers, you get ninety percent of all the papers 
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Ao (Cont Ga jeuever written in occupational 
epidemiology, and we are catching up to asbestos. In other 
words, we are going to catch up to the guys in the uranium 


business one of these days. 


But, a lot of the literature on occupational health 


is just these two fields. 

But we are running a little bit behind uranium 
miners, but an interesting thing has happened. It turns out 
in the uranium miners, this relationship which existed perhaps 
ten years ago and was widely publicized, is now disappearing. 
Why is it disappearing? It appears that the nonsmoking uranium 
miners, this group, is now beginning to experience a very high 
incidence of cancer. 

Now, why would that be? Well, maybe the Druckley 
theory is really right. Maybe it's a waiting game and maybe 
the interaction between, in that case smoking and radon, and 
nonsmoking and radon, is like a dose-rate effect, so that what 
we are seeing in the uranium miners is the disease incidence 
further downstream. 

So this table has just been kind of wrecked 
in the uranium miner thing in the last ten years, because we 
are now beginning to see cancers in nonsmokers that we never 
saw before. 

In other words, Uranlum 1s producing the cancer, 
okay. But if you combine the radon faction with the smoking, 
you ve, got the cancer cGarlier than 1f you left the radon 


work all by itself without the smoking. 


So, while I did publish this and this is absolutely 


SOulip Loo lye ledorn tb Know Whidte tt is going Co ‘be like 1nc 901. 
YOu sxnow,...) thinksthate..as, lb .say, there are little bits of 
evidence to suggest that maybe Druckley is right, and two bits 


I've just given you. 
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A. (cont'd.) One is that Selikoff never observed 
these cases until just very recently and kept publishing this 
stuff that made people think that maybe smoking is the factor, 
and if you don't smoke that asbestos can't hurt you. The problem 
is, the experience we have had with another substance even longer 
studying it and we are further downstream in our studies, 
Suggests that. this might not hold forever. It might start 
changing. I think time will tell, we'll find out the changes. 

If we start now to see a much greater excess, what should 
happen if that's true is, as time goes on this relative risk 
wal DRStartete, get@bige 

No, thas relative risk will start to decline. In 
other words, we are going to start to see an unusual increment 
right here — thus cime tostumorm ching. = 1his 1s going to start 
getting to be a big number up here. 

DR. DUPRE: I just want to make sure I've 
followed this, Dr. Enterline. You are suggesting, as I 
understand it, that it is possible that we may witness a 
downstream effect among asbestos nonsmokers... 

THE WITNESS: A. Right. 

DR. DUPRE: As we apparently have already witnessed 
among nonsmoking uranium miners? 

THE WITNESS 2 A.9) Uranium miners, right. 

DRe DUPRE:+ Thankyou: 

MR. WARREN: Q. First of all, the evidence today 
ushasmreporteds bymyour ands Drv esellkofer, »right? 

THE WITNESS: A. Right. 

Og» ANnCGasel) see at, this table you put on’ the 
blackboard is basically republishing in a simplified, rounded-off 
form essentially what is in table two here? 

A. Right, yes. Just numbers you can see better. 


Q. Yes. Now, what has happened inthe real world 


with asbestos is that because we have reduced exposures to asbestos 
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9. (cont'd.) so substantially over the last 
twenty years, those relative risks of five there have dropped 
away down? That is, the relative risks of asbestos and nonasbestos 
workers, whether smokers or nonsmokers? Thac much. 1S LLues. 
Ay UWeldee l coneteklOwW. youwassume itmoic Lue. 


Q. Yes, you assume. Your calculations would 


tmdicate thateitasytzue? 

Baw Mes. 

Q. And your calculations, again derived not from 
Dr. Selikoff's cohort, but your cohort, bring you down in the 
neighbourhood of a one point two retarive: risk LoL, two. 1ibers? 

A. No. The one point two is just based on a 
regression equation. 

©. wWes,. I understand that. 

Ay ees , Okay. 

Cae Bututhal. 4b understand thateand. | realize 
we are all handicapped here by having to deal with not real 
life, but some mathematical artifact of real life, namely 
extrapolations, and when I say things as if they were true, I 
don't mean to say that they are true, but rather Enatethates 
what the calculations show. 

With that assumption in mind, the one point two 
is the risk that you've calculated? 

A. Right. If you could really compare products 
workers with insulators, and if insulators had had an exposure 
of two fibers, then those numbers would be one point two instead 
of five across the bottom. 

Oo EB toonE. 

Apvatnates my .guess. 

Q. Now, I'm going to ask only two more questions, 
I think, to summarize this whole thing. 

First of all, the calculations you've made, Dr. 


Selikoff's made essentially, and certainly these, are based 
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O8. (Conted.) ="enethat linearity” asstmption? 

A. Wo, these aren't. This really has nothing 
CORO. ar. 

5 Q. This is observation? 

A. This is something else. 

Q. But if you take that one point two relative 
risk and you calculate the number of cases, we would be 
calculating cases based on linearity assumption? 

A. That's right, yeah. 

” Q. Any further reductions in exposure, and therefore > 
any further calculated reductions in cases, are based on 
linearity assumption in our discussions so far, right? 
Aw By sand tharge, yes: 
Owe BRtght4" But Lemire tufns out’ that the linearity 
a assumption is in some real world that we can't see, but certainly 
someahowvexi sts Part “it “Edrns “Out there isan inflection “in the 
dose-response curve and we are tailing off that disease at the 


low levels in a disproportionate way, it may well be that we 


can reduce all or nearly all of that disease by only marginal 
additional reductions in the exposure? 

20 McA a? That oatraght ihe increments ’..1f that were 
true yf rthati istrefi it.“skeurvill inear "at ‘the “ow'"doses,, ‘the increments 
in reduction would be greatest with the first increments in 
dose reduction. In other words, the reduction increments in 
disease will be the greatest in the first increments in 
exposure. “iLateron there is’ going’ to be not much payoff in 

a diseases mittthativsmtrue, af Gts curvilinear. 

OV. MALI raghte’ tAnd ‘we discussed ‘this morning... 1’ ve 
got only about three more questions, I'm overstaying my welcome 
avidittie bit here, land Snr going towstop. + 

AS@ XOushdd twota minute ago. You"*re getting longer. 

30 Q. I know, but the one became two or three, and 


now the one or two remaining have become two. 
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DR. DUPRE: These are rabbit questions. They 
multiply. 

MR. WARREN: That's right. It's kind of like the 

5 multiplier effect. Asbestos has that effect on lawyers, too, I 
guess. 

But at any rate, the two observations we made this 
morning about nonlinearity at low doses Aie@afzly ny sabe lefeibhigel Nels gine 
is consistent with your data on intermittentexposure, first of 
all-) and iteis second of all. consistent with the Druckery 

iM hypothesis and as applied in the human setting? 

THE WITNESS: A. You mean the nonlinearity... 

O-we Yes ea themnonlineari ty, at. lowsdoses:. 

A eeWelly aise consistent. withathnespruckeny 
hypothesis. But what was the other one? 

ie Oe. Mhesother one was,;pateis. consistent with 
your observations of high, relatively higher disease for 
intermittent exposures? 

A. I don't see how. I mean, I don't see 
that\svinvolved. gs Lemeans.. 

Q. I thought when we went through this morning, 

20 I thought that if the high exposures are overwhelming defence 
mechanisms, then...and what high means is undefined... 
that when defence mechanisms are in operation there can be 
a relatively greater protective effect. 
we iOkay wall amhohit wel guess as0O., 0s guess if 


you had continuous exposures of two hundred fibers, you might 


< get some extra effects. In other WwOuUS,etne Nhign end, true, 
it might be nonlinear if you get up to that overwhelming effect 
area. True. 
Q. One other thing we haven't talked about this 
morning, but you alluded to was... 
30 Ree vet ceput sehatecown we [hatag an interesting 
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Or Yes. 

AveuSoothatywhateyoutverreally got; LEisyouxthink 
about that, is a dose-response curve that is down in some little 

5 areas; .skind ofpflathineheresghyouacan't observe)hthat;, andrthen 

LbEastartssupeand 16 Safainlysstraight Like that. ipnAndvthensyou 
get thisspant.. theneitestartsiaclimbingtveryerapidly here. You 
suddenly get another inflection point here where the defence 
mechanism is overwhelmed, and here where you...the effects 


startstovoccuy beyondayourr:lifetimes «So you getantwo timflections 


MY sgh Welels Wek, 
Q. Mmm-hmm. 
Okay, now, the...one thing we didn't get a chance 
EO get a Cchancey foncalkeaboutathis snoring, sbutewhich you raid 
comment<on in your ay: 
15 DR UFEBEN:-— .Couldel sinterrupt? 


MR. WARREN: Sure, because I'm going to a 
different subject. 

DR. UFFEN: The reason...in the earlier slides, 
and slides we have seen previously on dose-response curves, it 
always seemed to me that the actual observation had a plateau, so 

20) thateif «there is.a«second.elbow sith isnt wionea greater wate; 
BES sLOL fa pLOwel rate) (Am Aleright? eiThatathat’siwhat <the 
evidence has been. 

MR. WARREN: Q. Yeah, that's what I was a little 
Gonfusedwat, tas, a matter sof <bact »tooes Why shouldn'tat ibe 
ano A.why shouldnet ait sgojglake that? 

~ Is that what you are saying? 
DR. UEEEN se Whdinel “my saying 1s, téha beast imioght 


go either way, but the evidence that has been put in front of 


us from epidemiologists is that it levels off, which means that 
the greater the dose, the less response. You've overwhelmed 
the, system iand wou ,can, keep: ion... ./tijs an..overki ll. 


MR. WARREN: Thattispwhatel jus tuthoughty, teo- 
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THE WITNESS: A. Well, what we just said...first 
of all, we are trying to understand why the maintenance worker 
who has the same average level of exposure, say, has twice as 
much cancer. One theory might be that since this exposure 
comes in bursts, it has an extra kind of effect and overwhelms 
the system and you get extra cancers out of that. 

I think that would mean that when you get up to 
this level...it might be, say, two hundred fibers, you begin 
to get kind of extra effects. Where you are going along here, 
apparently, you are somehow being able to...the clearance 
mechanism seems to be working. You suddenly overwhelm it, so 
you get this happening. 

tfdon’ et thank this’ has anytning to do-with reality, 
you know. We are just talking theoretical kind of stuff. We 
are just pursuing what you might get. 

I agree that the data don't show this at all. 
But I think perhaps for a different reason. I think that... 

MR. WARREN: Q. One of the difficulties, I think.. 
and maybe you can correct me if I'm wrong on this...one of the 
SroerTcuLlevess in trying tO Gravir this 1S tliat we ale asways 
graphing cummulative exposure, and what we are hypothesizing is 
bursts’ of “exposure, which are Kind “Or “hard™’to get’ on” our 
graph since our X axis is cummulative exposure. 

THE WITNESS: "A. Yess "Well, of course ;,*1f 
you express the bursts in, as they must have had to do with 
the insulators, as an average...and once again you can get 
Brier Nrenolsom and you Mronte Ligure out ne did that... .this is 
Kind) Of a trick. -chat equatron to put it on dirs scales 1s 
divided by the times times average... 

OS ogi abil aye 

Wo NOWw, 0... Vou KnOw.. ald “the = sture we" have; 
you see, is like in this area. I've presented some graphs 


that are kind of pieces of a picture, and we are trying to decide 
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A. (cont'd.) what is at the other end that we haven't 
had a chance to look at. 
Eedon Steen i ies 
5 Qe One final 4toprc*that Ive been trying to<get to. 
One thing we haven't talked much about is asbestosis, but is it 
fairer *to “say *thae asa “practical matter, “at current ‘much ‘lower 
exposure levels, that asbestosis is much less a matter of concern 
than it has been historically? 
AVES think clinical disabling asbestosis, probably 
10| yes. As I said earlier, if you accept the very slight 
radiographic changes, you do seem to see, though, at low 
exposure levels, but the significance is not clear. I don't 
know what happens, for example, if you looked at tissue at 
autopsies. 
You can define asbestosis in lots of ways. Maybe 
P. worallthavera «litt tembits0a Tittle £ibrotire change: \-who is "to 
say. If you sliced us fine enough, maybe somebody would locate 
tinets 
Eethinks; *you Know, o. schon etic tenriusc "OF your 
question is, do deaths from asbestosis seem to be much of a 
20 problem. = Well} not, you know; tt Snot a’ big part of the deaths 
that you see in these studies that have been done, and you know 
there is a theory that some people still hold to, and that is 
that you cannot develop an asbestos cancer unless you have 
asbestosis. I think even today there are a few people who think 


that in the absence of asbestosis defined in, probably some 


- microscopic way, you Cannot "get "cancer from asbestos: 
So! asbestosis’ is'*a%little complicated sort of 
a problem to talk about, I think. 
Q. But asbestosis mortality... 
A. You can say the slide I lost shows the number 
an of deaths every year is not very great, inthe United States, 


from asbestosis. 
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MR. WARREN: dathink that's it..for,me. 

DR. DUPRE: Mr. Bazin, do you wish to proceed next? 
CROSS-EXAMINATION BY MR. BAZIN 

Q. Mr. Enterline, if we could for awhile try and 
bring back the picture to Canada, to find out...I understand 
yOu, workedsat McGill. forsa couple of. years) in) 1965, 196/72 

Ae) eS 

Q. In the same type of work that you are 
presently involved in? 

A. NO. 

Q. What were you doing... 

Rime NO sae CULIONUSIY » LAdadn te dos anyrvOrethis while 
I was at McGill. I was brought there as the professor of 
medical statistics. They had never had one before, and I 
developed a number of teaching programs for the medical faculty, 
for the staff, at the hospital and the medical school, and I 
got a grant to study lung cancer among Jews in Montreal, and 
wrote a paper on it with a guy named Isadore Horowitz, and 
very curiously I had almost nothing to do with asbestos when 
iswas) there. 

I think it was because, you know, there was a 
very clearcut job to do. _Corbett had brought Charles Rossiter 
from England to be a statistician. There was just simply 
nothings tor re to, dO... lt wasval lp beingsdone, and. lohadea Jor 
of other things to.work on. 

Oo. att not between 1965 and 1967 when you 
were at McGill, in the course of the work that you have done 
in the field, did you have a chance to examine, quote, unquote, 
the Canadian scene? inetermenot edthers cohorts: in. terms or 
statistics, in terms of what is being done with asbestos in 
Canada? 

Aiee YOUnAMeans in, terms of, the; ctudies, that 


MacDonald did? 
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Q. No, no. In terms of your own experience and 
your own findings? 
A. I haven't tried...I haven't extrapolated any 


5| Of my findings to Canada Dareiculariy...9 Parte on my [COnOrG,..0L 


a 
i course, were Canadians. I had a plant here in Toronto, and I 
have the mine and the mill at Asbestos, and the little factory 
at Asbestos. 
7 GO. Thaths parctioLe thes cohort, thatawasediceussed 
& this morning, is that what you... 
a 10 A.) Neaheen Party of..e.the originalaretizee: study 
had all of the retirees from Johns-Manville, including its 
| Ganadianyoperations,e and, I,in fact,did a,little...idid some 
tabulations. on,.for example,..the,factory at. Asbestos; versus 
q the mine and mill at Asbestos, in one of my early reports. 
What happened was, then I had no more contact 
ie with the Johns-Manville Corporation, and I updated it and I 
J had to leave out the Canadian part because I had no way of 
tracing those people. So a later report of mine leaves the 
J Canadian cohort, out. 
Q. Your later update leaves that Canadian 
q 20 section out? 
A. Yeah. Yeah. 
ql ©. Gouldgyoustellethe, Commission,i fit, is, fair 
to compare, at the times you did, the SMR U.S. with SMR Canada? 
Would we be talking aboutthe same type of numbers? 
J A. dont: thinksthey would be very different. 
ae Pdon't think thatpintroducesnmuchs,of.a, bias. 
J ~ thinki that> one-~of.the factors in. the,Canadian 
report on miners is the fact that these tend to be kind of rural 
J people, as compared to, say, people in Montreal or New York 
City, and I suspect that if I were to have done separately very 
q much with the work around Asbestos...that is, the mines, the 


mills and the factory, I would have used some local death rates 
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A. (cont'd.) there to calculate an expected... 
Q. You would have used local information if 
available? 
Apa Yeah. 
Q. This ties in to what you mentioned this 


morning as being the ideal? 


A mR ghite 
Q. Taking the local picture, if available? 
A. Yeah. 


Q. The regional picture. If some investigations 
had been carried out in the past five years showing a comparison 
between local populations and asbestos workers, would you agree 
that that information would be more conclusive than the 
information gathered so far? 

A. You mean if MacDonald had used a local 
population for...to get his expected rates, rather than 
provincialspopulation? 

Ope Les 

Ae <iethankdthat would beabetters.9i think Lf ewould 
have done it that way. 

OearMacDonald/ ortanother... 

A. Anybody. 

Q. Or anybody that would have been in a position 
to compare the local population with the asbestos workers. 

Aw) Yeahs 

Q. You would agree? 

Piyelawouldethinktthatiwouldrbe *a better twayeto do it. 
I mean, I think that it's the population that produces the workers 
that should be looked at in terms of their expected...to get an 
expected disease rate. 

Q. Have you ever been in the asbestos area of 
the Province of Quebec? You mentioned that you had looked at 


part of the overall cohort being J-M retired employees, but have 
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QO. (cont'd.) you physically been in that area? 

A. Yeah, sure. Sure. 

You see, before I went to Canada, I was with the 

5| Division of Occupational Health of the U.S. Government, which is 

the forerunner of NIOSH, and that goes away back to the 1960's. 
In the early sixties, I did visit both Thetford-Mines and 
Quebec, perhaps more than once. And at one time when I was in 
the government, part of what is now NIOSH, we were interested 


in doing just what MacDonald did, and I dim almttlewbit of 
10 


— —— 5 — 


field work on that before I ever met MacDonald. That would be... 


that was going to be an update of a study by Braun and Trueon, 


which appeared in 1958, and which was really one Of the Eurst 
real epidemiologic studies. We, when I was in the government 
almost twenty years ago, so that's 1960 &. Shis*study reported 
15, in 1958...we wanted to update that and so in connection with 


| that I did visit the mines and met a lot of the people, and I 


think I was back after that. 
But I know the areas, I think, pretty well. 


Q. It would be, given your experience, iso Lt 


— 


reasonable to assume that there would be more exposure ik ba 
| 20 mine than in a garage, for instance? 
A. “SEiwoule@ assume so. 
| Q. Given the present or the past years' levels 
of exposures in various of these mines.<.and I refer here to 
| the QMA brief, which has been deposited with this GCommissvon... 
| = with asbestos, which would indicate levels below two fibers, 
between point five and two fibers, in an operating mine, how 
| can you reconcile such numbers with a number that you used in 
your table three of the document deposited this morning, for 
| auto mechanics and garage workers, of point three? 
If there are in mines levels below point 
| 30 three, how can you arrive at the point three level...using 
that as an example...for your auto mechanics and garage workers 


| discussed this morning? 
| 
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- 101 - Enterline, cr-ex 
A. I thought you said the levels were below two 


in the mines? 
Q. Below...they would go between point three, 


Doin Crtwo, suppl Lostwor 

A. Tsathatsfrom minesto, mine) or is; that. from 
area to area? I mean, where would you get point three? 

Q. From a job station. 

A. From a particular job? 

Q. From stations within that mine, yes. 

A. Well, it's conceivable that perhaps some parts 
of the mine may have no more exposure that the person that works 
in a garage. 

Q. How could you...then how did you arrive at 
that point three specifically? I didn't go through the paper, 
but you did mention a kind of a ballpark figure for that? 

wee Noy, thhawiseaiprettyeigood figure. =E think 1I 
give references as to where I got that mibutiithatinasr been 
pretty well studied. That is, they have done area sampling 
in garages. There are at least two papers on pelarshecr a sume ge 
think I may have mentioned that probably is one of the better 
numbers in my paper, the work in the garages. 

I think the best reference is the one I gave. 

Q. All other exposed workers, again at point three? 

DW. wiWellt@ said, that was getting kind of shaky 
when I got down to that part. That's just...that's my best 
guess. It includes...I think I mention people who were exposed 
less than a year, people who are carpenters, say, En easstop 
where someone somewhere uses asbestos and they walk by once 
a day, construction workers: I suppose if there is any number 
that you would have to pick that would be the weakest, you've 
probably hit it. That's the tough one because thats) the all 
other, which is a mixed...all I can say is that whatever you 
make that, it's not going to change the overall estimate an 


awful lot...any reasonable number you put on that is not going 
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IAL) 2 wee Enterline, cr-ex 
A. (cont'd.) to affect my one percent a great 
deal. 


Q. In the secondary asbestos products workers, 


5 your equivalent exposure level is set at four? 
A. Yeah, that's a pretty good number, I think. 


I think that's from Weston Associates, and I believe that those 
are actual numbers that they got from the industry. 
Q. In...again, using these numbers...is there 


any attempt made to find out what other cofactors may be, aside 
10 


from smoking, which has been dealt with? 
Ae JOrnerethans the... .well) now I’m not. sure. If 
mean the numbers themselves, of course, has nothing to do with 


COfACtors NOW Cheverlteoctswotetnot.. L,wineth so, dione do 


anything. In other words, I didn't try to adjust for where 


15 these secondary products workers might be, you know, No, I 


didnat trysloumakeean adjustment tor char. 


Ore Could Tt reftersyou, to,onesor your articles 
titled, Asbestos in Asbestos Cement Workers? It's number two. 
END Mae 
Q. It deals with cement workers? 
aL A. Mmm-hmm. 
Q. Looking at the conclusions, page 183, there 
is a discussion about exposure to asbestos and silica 
for these cement workers? 
A. Yeah. 
Be OF pThere 1sha conclusionvthat. «and, lL cuote... It 
is probable that a level of total dust exposure 
can be attained which will be unlikely to produce 


the pneumoconiosis which had resulted from past 


A... Yeah. 
30 Q. You were then referring, of course, to the 
presence of both asbesdust and silica, is that correct? 


j higher levels of dust". 
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A. Yes, asbestosis and so on. 

Q. Yes. Is there...have you been able to 
ascertain, in the cases of lung cancer, what, if any, portion 
that can be made to the presence of silica versus the presence 
of asbestos? 

A. I think it's pretty well established that 
Silica exposure and silicosis are unrelated to lung cancer. 
That. "s a= battie that was fought thirty years ago, and I think 
Lt s...L don” t"think™=anybody“pbeticves=that silicosis” 1s-retated 
£07 1UnG" cancer. 

Q. In silicosis alone? 

Ae "Yeah. 

Q. What about silica and asbestos? 

A. I doubt if anybody would be able to find out 
what the combination does. I think the point here is, that if 
you do radiographs of people in the asbestos cement industry 
you get some very curious looking x-rays that reflect two kinds 
of dust exposures, and I think that's maybe part of the point 
of this, that these are funny-looking x-rays because you've got 
guys exposed to two things simultaneously. So you've got the 
nodulation you see in silicosis, and you get the ground-glass 
appearance you see in asbestosis, and I think it's an 
interesting phenomenon. 

Now, I should point out this is a paper I wrote 
with Hans Wile, and of course we had to divide it up. When you 
get Hans, you might question him about some of that stuff. He 
didn't ask me about mine, I didn't ask him about his, we just 
stuck it together and wrote it. 

UNIDENTIFIED SPEAKER: We'll tell him you claimed 
that was his section. 

THE SWITNESS 7 OA. (Yess Anything wrong with) the 
paper, talk to™Hans™about. ft* 


MR. BAZIN: Q. On the question of cofactors, 
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QO. (cont'd.) be it in the garage as’ a workplace, 
or the cement industry, cement pipe industry, has there been, 
from your part, have you been able to ascertain the impact of 

5 cofactors on the health of people working...? 

A. Well, now, we are excluding cigarette 
smoking? 

Q. Excluding cigarette smoking, which has 
been dealth with? 


A. Excluding background levels such as living 


10 


in New York City versus living in Lincoln, Nebraska, this sort 
of thing? Well, I think there's some immunogenetic measures 
that have been linked to asbestosis, but I'm not a good person 
to ctalrkwaboutethatw..tNOUGn- Lk think Lm) probably talking, about 
predisposing. By cofactor, you mean interactive...other 
15| environmental exposures? I guess I don't know Ogos scan ot 
think of any, you know, that would somehow exacerbate or 
moderate the effects of the asbestos. 

Q. Coming back to the article which was discussed 
this morning, just to get the clear understanding, you are 
talking “about a Cohort or”“an alysis that goes up to 1970? 

20 De SRT ont: 


OLeeYOumlLake sa syPLCtuLre sin 1081, sands vousedraw 


numbers frometnat preture taken in 198i; or the 1970 “population? 


1s that correct? 
A. Right. I, in effect, stopped the exposure 
in 1970, let the people that would have died, die through the 


25 
seventies, and then I say now, it's 1981, what do we have and 


what's the future likely to°be for these people. 

Q. And there is no examination as to what they 
may have done between 1970 and 1981 in terms of being exposed 
or not exposed...? 

ReeeNO yey QUSKUOW fl Orde. <b eciiinke cits or dil 


assumption a few other writers made and perhaps that's the 
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Aw cont’ dad.) = reason I did it was, they said, okay, 
now we licked the problem in 1970 by having OSHA, let's assume 
they really did the job and there's no more exposures. So let's 
stop the exposures, how many people are left in 1981, and then 
what will happen to those people in the: next twenty, thirty 
years in terms of cancer and how does that relate to the total 
cancer problem in the United States. 

Om -Onet his, question. OL Stopping 2t. in 19:/0.on 
the assumption that the small window in the corner of your 
charts will be protected by the standards determined at the 
time, how does the question of latency become a factor in 1981 
when you look at those figures? How do you bring that into 
your figure? 

Age BWElL ei fuwas. billie =i lmtne onitialestunace 
of response. Remember the twenty-two percent figure and the 
fifteen percent figure were both related to excess twenty years 
or more after first exposure. 

Now, again, I've...I guess I've assumed...let's 
see...I guess I assumed that in the first twenty years you 
wouldn't see much of a response, and so I must have built a 
Paiste ta navemCOnlOOKeatatiat we ear nenikedDouUt shat, 
LC sein there. 

But the twenty-two percent and the fifteen 
percent are twenty years after first exposure, proportions, 
not diluted by the first day after exposure, a year, a month, 
sbatel Cle) ralesa aly 

Q. It's twenty years after exposure? 

A. After first exposure. 

Q. After first exposure? 

A. Yeah. The lag period was built-in to the 
response estimates of twenty-two and fifteen percent. 

ASeaumMareer Or tact, . thinkwal lL ol selikortt Ss 


data is reported in twenty years since first exposure. My 
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A. (cont'd.) retirees all had twenty...they 
averaged twenty-five years before they retired, so it was 
built-into that. I think the Peto stuff, it's built-into that, 
too. So it was handled in that way. 

Well, okay, sometimes...sometimes you want it in, 
sometimes you don't want it in, in making estimates like this, 
but that's a little more complex and maybe it's not relevant. 

Q. On the high intermittent exposure, was it... 
you made a comment this morning, I guess in reply to questions 
from Mr. Warren, about the high level of exposure for a short 
period of time, as compared to the low level of exposure for a 
longer period of time. 

What would be...if we had a situation where you 
have twenty-five years at two fibers as compared to a situation 
where you have two years of twenty-five fibers, are you able, 
from your experiments, your work, to assess the risk in both 
situations? 

A. Well, not in those kind of extremes, but one 
of my tables shows that the contribution of time is very 
GLlOSe LG Che CONtCriouULION CL aose rate,=and f-concluded that... 
again this is in my retired population, remember, and this is 
a population where the dose stopped before I started the 
fOLVLOWUD. ..ana l conc luded™ that the kind’ of relationship. thar 
you just mentioned, this is probably equivalent doses. 

In other words, you said what's the difference 
between twenty-five years at two fibers or two years at 
twenty-five fibers. My conclusion was, they have the same 
effect, in a short answer, and I've got a table on that in one 
of my papers. 

Q. Is this in the paper that was referred to 
this morning, which is number four in the binder and which 
deals with the Respiratory Cancer in Relation to Occupational 


EXDOSUIEGS.>.eCC., €tc., the one... 
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AL tfethink} Ltiwesin thesBratishtJournaleot 
Industrial Medicine paper that we talked about. 
O.te Yes. 
A. Look at...I think we just went over that 


paper. 
Ofna Les: 
Aeec Looktatetables four. .4 
OF Yes. 


A. ...and look at the regression coefficients. 
The contribution of time at a fixed level, that regression 
coefficient is point seven three, and the contribution of 
level at fixed time, it's point seven seven. They are not 
very far apart, and I concluded that both time and level were 
making about equal contributions to the lung cancer excess. 

[think euneidentally,; MacDonald has sastable 
like that, that comes out about the same place I did. 

O; “HR woutdiilakettort2on thesquestionsof latency... 
I refer you to document number six in the binder, which is 
taken from your conclusion, and would like to ask you to comment 
on the question of the latency period, given the uncertainty 
of some of the background information that you used to compute 
ineyouriicohort. gil guessydt only) have the: conclusion, page. 
I would suspect that this is in connection with the work that 
you had done betone;i is sbhat icorrect,,/ siny 

DR. DUPRE: May I ask what article you are 
referring to, counsel? Is it, Pitfalls in Epidemiological 
Research? 

MR. IBAZINwerlhat! s right,,.and J jonby have the 
last page. I don't know where it is. 

UNIDENTIFIED SPEAKER: I have the whole thing here. 

THRIWGINESS«s «A.aw Thats tterrible.., | You*ve got 
to read the whole thing. 

MR SSBAZEN: “40: © Inshaverrche sconclusions, «and. I 
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el ase = Enterline, cr-ex 
] Q. (cont'd.) would like to find out, have some 
comments from you on the question of the problems that exist 
j for someone who is trying to build up statistics in examining 
5| what the latency period may be, given certain things that may 
| happen or may not happen. I'm thinking, for instance, and you 
mentioned that the correction of death certificates and the 
7 failure to be precise in the exposure levels, and so on. Would 
you comment on that? 
A. Well, latency now is usually defined as the 
] 10) time between first exposure and the appearance of a tumor. 
I don't know...and you could talk about that without talking about 
/ dose, TosyouTwantow oor tewouldn tehnave +s. 1 don*tsthink that 
| would necessarily be related to dose if you just talk about 
; latency. 
15 Dam not sures. couldgvyou tell imes...what 1s the 
question again? 
OF elem trying torelicit (from youscomments on 
the question of your determination of what the real exposure 
; may be, to determine eventually what may or may not be a proper 
latency period. You did mention that you may have to wait 
20; twenty, thirty, fifty years to find out some of the things 
about asbestos; so I'm just trying to elicit from you comments 
on this. 
Roeewell?;voncesagain, Lf you wanted’ to gust talk 
about latency, the point you would have to determine is when 
GxpOSULe SUarted weeltiswis. sl feyOul walt tosdig intoeunisuconcept 
on yYOurare goligetoslind Gutmit s snotwarvery preciserconcept; 
i because you don't know when the cancer starts either. You 
might count it between the time exposure starts, and the person 
dies, but the cancer could have started five years before death, 
or ten years. Nobody knows when these things begin. 
30 Tf Syousethink#about ‘this Vatency. problem™inarelation 


to the dose rate, we just don't have very much data on that. 
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A. (cont’d.) Dhak "sugust antheoreticaleconstruct 
based upon chemical carcinogenesis. 

You might look, if you have the whole paper, figure 
One in that paper which kind of is a theoretical construct of 
what time to tumor would look like if the Druckery theory as 
modified by Jones and Grendon is actually true, and I think 
you see there thatvatsthese dose levels...2I don‘t know if you 
all have this thing...it's got a series of lognormal curves. 

At the dose levels that I did the calculation for, the 
bulk of these cancers would be occurring in a normal lifetime. 

Now, if I had been able to plot point one, which 
would have been hard to see on that thing, you would have thought 
perhaps that the time to tumor would have been away out at 
eighty or;ninety;, or:something like that. (There's a point at 
which we start to get beyond lifespan. 

But let me just emphasize again, this is a theory. 
Wevlishave to wadtatonseelif our experience fits this or not. 

But, MaethinkPihat wWsra qrapnrchil lustrationj o£ 
what I mean when I talk about the time-to-tumOr /dose-rate 
relationship. 

Q. The years to onset is years of exposure 
in this diagram? 

Aw NO, no. This diagram deals with the effects 
of a single exposure for a full year, at different dose rates, 
and there is no way you can tell what the relative risk is from 
this and it is*jJuUst simply™a way Of displaying the concept 
without extrapolating to actual...what actually is going to 
happen. 

To go back to how this started, it started with 
the typical animal experiment where an animal is injected or 
intubated with some chemical, and then they wait to see what 
happens. Often times these are implantations, for example, so 


you get the dose - bang, you know. The dose just happens all 
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A. (cont'd.) of a sudden in these animal 
experiments like this, and they just simply observed that the 
greater the dose, the quicker the tumor appeared, and the 
lesser the? dose,'the® longer it took’ for it to appear. These 
kinds of curves are the kind of curves you could generate from 
what we know in mostly chemical carcinogenesis in animals. 

Q. Chemical? 

A. Yeah. 

I should say it also applies to...it seems to apply 
to radiation, there is a big debate about this. If you look at 
My? tererencess in thes originals paper, you find out T- drew largely 
upon data from uranium miners, which drew largely on data from 
Hiroshima and Nagasaki, and that the shapes of these curves are 
mostly derived from this large body of epidemiologic data on 
radiation. “So it has its birth in animal experiments with 
Chemicals; andsradiation= mostly going back tothe atomic bomb 
explosions in Japan in 1945. 

MR. BAZIN: Those were the points that I wanted 
to raise, Mr. Chairman. 

Do DUPREG=S Thank yous, Counser. 

Miss Jolley? 


CROSS-EXAMINATION BY MISS JOLLEY 


Q. I wanted to deal with your retiree study a 
little bit, because it has important implications. 

You have indicated to us that the company that 
you studied was Johns-Manville, and obviously they were 
extremelys,coO-operative.., Didsethevyaalso: fund your,study? 

AiuwOh, 1 SULE. 

O-se Right... Teanust wanted toamake.that elear, 
because Cawasn't cleareinavoursarticle. 

I wanted to deal with the whole issue this morning, 


and my level of sophistication in questioning may be a lot lower 
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Q. (cont'd.) than my colleague's to the right, but 
I want to deal with the issue of using a midget impinger, 
and you have indicated that there is a lot of variability. A 
number of the studies have indicated not much correlation between 
dust particles measured by midget impingers and the actual 
fibers contained in the samples. You used the conversion factor 
of three, which I gather is from Gibb's paper, is it? Or 
Gibbs did present that conversion factor. 

A. There are a number of references on that. 

Q. Right. Would you say that that is accurate 
enough that we should base the standard on now, that kind of 
conversion factor? 

Can we use those epidemiological studies to 
indicate what membrane filter, phase contrast microscopy 
standards should be? Can we accurately do that? 

A. I think so. I guess I would have to say kind 
of a qualified yes. Let's be realistic, what are you going to 
base it on? At one extreme you can say some data are better 
than no data. At the other extreme you can say, it certainly 
works. One of the striking things is that however bad the 
midget impinger was, it certainly predicted who was going to 
get lung cancer, and I think we talked about this a little bit 
this morning. 

I think you must remember that while there is 
not a very good correlation between midget impinger counts and 
PIber counts. ~ there os a correlation, it’s point three or 
point four, and who says you are so great in counting fibers 
anyhow? There must be a fantastic variability in both variables. 
You certainly wouldn't expect a very good correlation if the 
fiber counting isn't very good. You've got a lot of noise in 
Ener ber Count. ae LOL; OLenolse, im the cust count, and. 1 


wouldn't expect a very good correlation in any event. 
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A. (contid.) Sosperhaps pointuthree orepoint four 
isn't bad...considering that you've got two measures that...neither 
Of which is very good. At least it's in the right direction, 
you know, it's positive. I mean, if it was negative, then you 
could have...that would be rather frustrating. 

Q. I wanted to deal with some of your papers on 
actual fiber types. You make a number of assumptions about 
fiber type. Was there any measurement actually taken, or 
identification of the fibers in the air, or was it just purely 
associated with job description? 

A. Well, we knew what the fiber content of the 
product was. 

0. fehl oh. 

A. I'm sure the assumption must have been that 
the mix in the air would be like the fiber content of the 
product. I don't know of any actual measurement of different 
Lypes Ofsytibers... Lottacti sl suspect wkhati\s; béemwtaumly recent: 
that you could even make that identification. 

Q. Were these job descriptions in actually 
different plants, and things like that? 

A. Yes. Each plant, for each plant there were 
departments, and each department there were jobs, and for each 
job there was an estimate of dust exposure expressed as 
billion particles per. cubic) foots by year, ,agoing back ctouthe 
beginning.oG. the) plant... nibag-matrix chants: 

Q. Would your cohort that was exposed to 
amosite only, can you guarantee that they were exposed to 
amosite only? 

As. Thats awhat sist seaid.? iiodon ityuknow Sha dont’ t 
think anybody is exposed to anything 'only', but I suppose 
relative...this is not a relative term...and the industrial 
hygienist, that was his estimate. Perhaps they probably would 


have been making insulation...I don't know if thew are very 
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A. (cont'd.) often pure exposures. I think 
perhaps the Patterson, New Jersey plant that made insulation 
for the navy in World War II...it seemed like that might have 
been pure amosite, and there were operations like that, that 
Johns-Manville had. I would say it's probably not bad. 

Q. The one thing I was concerned about was when 
you were discussing with Mr. Warren, you said that there was a 
cohort that was nonexposed? 

Amu Yeanh. 

Q. In our experience in the trade union movement, 
way back when, when these levels were taken, etc., and when this 
population was exposed, there's very few places in the Johns- 
Manville Plant, for instance in Toronto, that there was no 
exposure. Where would these workers be working? 

A. Oh, these were not in asbestos plants. See, 

I did the entire Johns-Manville Corporation and they have 
plants that don't make asbestos. They make fiberglass and they 
do other things. 

Q. I assumed it was just in the asbestos industry, 
Sorry. 

A. NO 4n0. 

Q. Okay. Based on your study though, would you 
recommend setting different standards for different fiber types? 

A. I would sure give it some serious consideration. 
I would certainly look at the reasons for the British, for 
example, setting different standards, and I would look at the 
evidence very carefully. 

Q. Why does the U.S. not take that track? 

A. Well, when we say..I don't know. Why do I 
think they dont? 

Ore, Whyt domvousthink? 

At white boyemerThat ist p@uobably...why, do J,think 
theya dorcts .1.0) donwt iknow pvhy. @ Iscndonim understand, them... ef 
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A. ({contsd.) xseally don'ts. Iedon\tuknow: why 
they don't acknowledge...I don't know why Johns-Manville...let's 


start out...I mean, who doesn't believe there's a difference? 


—— —— a — —— aw 


5 Johns-Manville won't acknowledge there is a difference, number 
one. 
Gee, I would think that would be to their advantage. 
I don't know why they don't. 
ThenSeliako£E group .doesn't.< I don! taéknow...and 
1 " the U.S. government. 


Q. Is it not based on some of the animal data 


On carcinogenesis? 


——— 


A. Perhaps, yeah. 


O.114. wonste pursue, that’ then... dawant.to.deal.-z¢ 


— 


Ase Whent you findwoutjyetlil read-vyour~report. 


15 OA eOkaye 
I just want to know why you did not find any 


se 


mesothelioma in your retiree study. 
Ave ljthinkslt's,~because there wasn't any to find. 
Q. Had they all died beforehand? 


ss” 


Ase DidpyoOugread the ast paper?,.I have: .1 
20 


a 


showed exactly why I didn't find any. I'll have to look at it 
to...let me think. First of all, there were quite a few cases 


in my retiree study, and I note that in my first paper. I say 


SE 


there were several cases, a number of cases under the age of 


sixty-five, so I did find some number..seven or eight or nine, I 


—— 


25 can't remember the number. .- And I.do- have a.table that shows 


exactly how my cases compare with Burrows' cases, who did a 


paper, and... 
MR. ASKIN tam Pagesd25. 0f1 tab ten. 
THE WITNESS: A. Yeah, let's see...I. mean, I. think 


that's the answer. I was obviously as curious as anybody else 


= 


30) about that, and I made a special effort to find out, and...table 


seven, page 125, and I do have a conclusion. I found one case, 
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A. (cont'd.) and it was not at the Mansville plant, 
but then I missed a case that was at the Mansville plant, so back 
I had a case again. 

Well, some of them were women, and women weren't 
eligible; some were...I think there was one or two people that 
were engineers, and we didn't study salaried people, just wage. 

It is curious that these mesotheliomas seem to be 
occurring under the age of sixty-five, and I just don't understand 
that. Maybe somebody here does, but it's an odd thing. They do 
occur early and interestingly, they did cluster around the plant 
atuManvillce = © think. 2.0 dont KNOW... OL seven of elqnt., there 
were only two that weren't at Manville, and yet most of my cohort 
was not at Manville. Some of the big plants that Johns-Manville 
Owns, Or...not at Manville, in New Jersey, which suggests to me 
that if you find some people interested in mesotheliomas in a 
particular area, you'll find some. If you go out in places 
where there's nobody interested, the pathologists just don't 
report them. They don't get recorded. 

So the mesothelioma thing is a little bit of 
how much interest there is and how hard you look, and do you 
know what to look for. 

Q. I just found it interesting, because we had 
been told that mesothelioma had a longer latency period and 
sO presumed that that was not borne out. 

Ate CCOlserlte Sede tcCCLeybtCrOl coe mUStGry sacl Lo 
why they seem to be occurring younger. Somebody showed me a 
table here...you showed me a table, yeah...very strange...that 
you get the mesotheliomas at a much younger age than apparently 
the lung cancers, out of an asbestos plant. 

Q. Moving onto the paper this morning, I guess 
Ietindyit, really ditriciult in that your says that asbestosis. Ls 
just as fatal as lung cancer. That hasn't been our experience 


at Johns-Manville, for instance, here in West Hill. Most.:.well 
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Q. (cont'd.) a large percentage of the asbestosis 
victims, in fact, die of heart disease, according to our 
Workmen's Compensation study. Or is that Finkelstein, your study? 

MR. FINKELSTEIN: I think most of them died of 
cancer. 

MISS JOLLEY: Well, there was a quote in the 
Ministry...well, anyway, we'll get into that. 

MISS JOLLEY:..0. iButithey do die of other things 
than asbestosis, and I just found that difficult to...why do you 
say that? 

THE WITNESS: A. Well, I guess we have to decide 
what dowe mean by asbestosis. I think disabling asbestosis...I 
mean where there's loss of compliance and breathlessness, is an 
extremely disabling and fatal disease. It's not a good way to 
Gove elethinke thts et seki nduotya hard. 1tes kind of a relative 
statement here. But historically, and mostly in perhaps other 
countries, there were asbestosis deaths observed. It was one of 
the fatal conditions arising from working with asbestos. 

a I don't know, I might modify that statement if 
you needled me on it. 

Q. The other mathematical things that you did 
this morning, which unfortunately we didn't have the paper 
before us, so I'm just following along now, but you took the 
average census times three, to get the total population? 

A. Mmm-hmm. 

Q. Where did you come up with the times three? 

A. Well, we've done perhaps seven or eight 
studies of industrial populations where we know the average 
census...I'll give you an example. I just did a smelter at 
Tacoma, Washington. The average census at the smelter has 
been about a thousand, for a good many years. I wanted to 
find out...I identified the number of different people who had 


worked a year or more at this smelter, starting in 1946, and 
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A. (cont'd.) the number who worked a year or 
more was three thousand. 
SO...1 dian't know that when I started, I had to 
do a lot of work on that. Then I did some checking on other 


studies I had done where somebody said, we have an average 


census of five hundred and I would do this same thing and I would 


find that the number of different people who worked a year or more 


is fifteen hundred. Somebody says, I've got a plant with one 
hundred, and I found the different people was three hundred. 

Tt suddenly occurred to me that the three seems 
to be the number that you multiply an average census by to get 
the number of different people who worked over a twenty, thirty 
year period. 

It's obviously important to estimate this, and I 
thought it was better to do it empirically this way than...I 
don't know how other people estimate. It's a hard thing to 
estimate. 

Q. It was just our experience that a lot of 
asbestos...there is a lot of turnover in asbestos industries. 

A. ‘Yeah, but © mean, this 1S mostly... and 
people work very short periods. I think that when you talk 
about the effects of asbestos, you really have in mind people 
who work perhaps a year or more, rather than people who may 
have worked a couple of weeks, and so forth...under most 
conditions: 

Q. I wanted to deal with the smoking, because I 
was most interested in the...we have uranium mining in Ontario, 
and we were aware of what was going on in the uranium mining 
as to that, and I wondered if that would happen in fact in 


the asbestos as well, so that was interesting. 


— aw = 


In your paper on smoking, or in your paper on that, 
30 you made a statement that there was a seventy-nine, seventy-seven 


percent, almost eighty percent probability that lung cancer was 
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aig. i= Enterline, cr-ex 
Q. (cont'd.) due to asbestos, regardless of their 
smoking histories? 
A. Mmm-hmm. 
5 O.. Wilhat stcorrect? 
AeehRight. 
Q. For purposes of compensation then, should people 


who smoke who get lung cancer, and have asbestos exposure, have 


ss ——— ee ee 


their compensation reduced because they smoke? 


AX @No°e. 1 think my-conclusion was that. smoking 


/ io is not relevant to the granting of compensation for someone who 
has been exposed to asbestos. 

i Q. That's not always the opinion in our Workmen's 

: Compensation Board and other places.. 

j A. I think there have been a lot of wrong 

i 15 decisions made on that, in both directions. I think there has 


been a lot of misinformation about that. 


a’ 


OvhGAseiarneasethenpolicysotfehiring nonsmokers, 
and things like that, that the industry is promoting, is there 
any relationship between smoking and mesothelioma? 
Abe ©MOothink theretisteibut fimenotirealdyvaupeon 
20 Ghatwiielethinks .«ulthink there 2s: @elacanstyanswernethateforesure. 


t ceemetmaall —" 


f thinketherenise Dutiz minotysure. 


Is there? Somebody must know the answer to that. 


= 


No one thinks there is? 
MRE LASKINtHiSelikof£e (Iethink; suggests not: 
MISS JOLLEY: That's what I had heard. 
THE WITNESS: A. Well, I thought there was some 


= 


25 


= 


British paper that suggested so. 

MR. LASKIN: I suppose it all depends who you ask. 
There will be other people testifying. 

THE WITNESS: A. Yes. Ask somebody else who knows 


bmn 


30 more than I do about that. 
MISS JOLLEY: Q. So when we are dealing with low 


SS aa 
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Q. (cont'd.) levels which may lead to mesothelioma, 
a nonsmoking policy will not protect those workers against 
mesothelioma? 

An Welle Afi tte trueathat smoking asenot.related: 
Che teSs Chon paved 

Q. Similarly with gastrointestinal cancer? With 
a nonsmoking person? 

Agu Addin, loconwtsknowlmalamean, (le ought .to 
knows cnat mote UOnmt. 

Is it? Somebody knows. Do you know? MOU 
have to ask somebody about that. It's a good question. 

Oe “Okay-= “Ll want to ask aboutrintermitcent 
exposures, because it's very important in terms of what is going 
on in our province right now. We've got a ripping-out of 
asbestos program going .on, which I know, went on in the U.S., 
etc., and we have a lot of brothers and sisters in the trade 
union movement who are being exposed to very high levels. [In 
some cases they are protected, and in other cases they are not, 
and I think for an emergency problem we are very concerned 
that something be done to promote their protection immediately, 
because this is going on right .at.this present time. Is that 
a fair concern, uaeava lid .Goucern) OL Ours Ir1dgnt now 2) Lemean 
these are intermittent, very, very high exposures, presumably? 

Aw l think Elis. sgUntil isomebody.icomes sip wyith 
some more data on it, I think I would be very concerned about 
high doses, even for short periods, and I think that's a tradeoff 


that you should think about very carefully when you decide to 


tecmSomechincwourgeparcicularly 1f at °s not friable...an other 
words, if there is no flaking. I would think a long time about 
vetate eh 


Q. I mean, just as a comment, there are programs 
going on that are excellent, and that the workers are fully 


protected, and I think that's the kind of program we want to see. 
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Os (cOnttd.) “i¥have just Stworvlast questions, and 
they are very short. 

One question, and which I'm not sure that you want 
to address because you are not a medical doctor, but you make the 
statement in your epidemiological basis for the asbestos 
standard, when you are discussing the possibility of using, X-ray 
changes. You say that x-ray changes have been mentioned, but 
these do not neccessarily measure the material impairment of 
health or functional capacity. This is probably manipulative 
of me, but our Workmen's Compensation Board uses x-rays to 
indicate impairment, and you would agree that that statement ie 
COLrrect 1s Tt? 

I mean, you would agree that your statement is 
Correct: 

A. I think in the context in which I made it, 
yes. “I think that if you are looking for early changes, early 
signs of an effect, there appear to be some nonspecific x-ray 
changes showing up that we are not sure what they mean or what 
the consequences might be. In other words, I VU 2 bebe 
along, probably none. I think that you might have an arguable 
case here if you tried to set standards based on some very, very 
early changes, and I'm thinking Dorticulanlyeot tthe kinds, of 
changes that were observed in the community around Patterson, 
for example, and perhaps in some families of workers, as to 
Whats LNnoOse. 4. VOUNRNOW pele oS nOLectcal what those might mean. 

In the context of the U.S. intent in law, whether 
you could use those to set a standard, somebody might make a 
good case against that. 

Q. There's one last question I wanted to ask you, 
and that was in your 1973 study. Do you still believe that an 
SMR of a hundred and fifty, or a fifty percent excess lung 
cancer is not excessive? 

ApeDid) lesay) that? 
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eb Enterline, cr-ex 
Q. Yes. I haven't heard any industry group ever 
say that. 
A. 2 think that...to goback to something I said 
earlier...I don't think epidemiologic methods are good enough to 
pick those up with much reliability, and perhaps that's what I had 
in mind, that we are not...when you get down to levels like that, 
just Little alterations in smoking patterns could affect that, 
and after all this is a really crude comparison group we are 
using. In other words, we are assuming, to take smoking, that 
people that retired from the asbestos industry, have the, same 
smoking habits as the U.S. population, and I just am uneasy 
about making much out of a one fifty SMR based on epidemiology. 
MISS JOLLEY: Okay, thank you. 
MR. STARKMAN: I'm just wondering if Dr. Enterline 
would like to take a five minute recess, or if other people 
would be interested in that? 
DR. DUPRE: You will have... 
MR. STARKMAN: I'll be brief. 
DR. DUPRE: That may depend in part on the length 
of your questioning. The doctor wants to make the airport. 
MR. STARKMAN: I would be very brief. 
DR. DUPRE: Okay. 
Would you like to take a brief break, Dr. 
Enterline? 
THE WITNESS: I can stand it if you can. 
MR. STARKMAN: All right. 
DR. DUPRE: Proceed, doctor. 
CROSS-EXAMINATION BY MR. STARKMAN 

Oe srw Enterline,; 2 would like to just’ deal 
initially with your paper, Proportion of Cancer Due to 
Exposure to Asbestos, where I believe after explaining it to 


us this morning you conclude that the increased risk is 
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Q. (cont'd.) approximately one percent, whereas 
the government report referred to estimates somewhere in the 
thirteen to eighteen percent range. I haven't seen the government 
report, but it's obvious this is an enormous difference. I was 
just wondering if you would comment on why you think this 
difference exists. In other words, in the methodology what was 
it that created this enormous difference in your results? 

A. As I recall, the government assumed that there 
were several million heavily-exposed people alive today in the 
UnitedsStates;.and.— think fourlmillion Sticks in. myemind.. They 
took the findings from Selikoff's insulators, asbestos insulators, 
and said that these four million people will have the same 
mortality experience as the Selikoff insulators - seventeen 
thousand. 

Now, remember Selikoff had essentially all the 
insulators there were. He had all the union members, and as I 
showed you in my census figures, he apparently had covered the 
field pretty well. 

One question would be, who are the other people 
in, Chis, four,million figure?r. They, couldn't, be: insulators, 
because there were only twenty thousand, let's say. They can't 
be primary products workers, because there were only about 
twenty thousand of those - whatever I showed in that figure - 
less than a hundred thousand. 

I can't imagine who the rest of these four million 
people were, JTheyv are notyin anyagLoup that, I can identify, or 
anybody else can identify. So I think one of the problems was, 
they greatly overestimated the number of heavily-exposed... 
heavily-exposed, I mean like insulators, like asbestos products 
workers, and of course if you take a large number like four 
million and you multiply the twenty-two percent excess, let's 
say, that Selikoff had, you get a very large number of cancer 


cases. I think that's one place they made a bad mistake in 
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Ae ACOne +O.) OOlLnGe chat, and that Sone reason. 1 
spent a lot of time trying to decide how big is the heavily- 
exposed population, and I mean heavily exposed like the workers 

5) were upon whom we have data - insulators or products workers - and 

I can't find as many as a hundred thousand. So there's one 
reason for most of the’ duftference, I think. 

Q. It occurred to me that another reason might 
be that you chose as your...as the index disease, asbestosis? 


A. Yeah. 


_—— _——— —— OEE Ol 


10 
Q. I was just wondering, before I go further, 


whether you can just define a little more for everyone here what 


_— 


it is you meant by asbestosis. You say someone dies from 


asbestosis, what does that really...what was the cause of 


_— 


death? I know it says asbestosis, but what really happened 
15| physically, physiologically, to the person? 
A. Why does someone die of asbestosis? 
Q. What does it mean when you say someone dies of 
asbestosis? 
A. Well, the intended meaning in the field of 
public Nealtin as, thet. the condition that initiated "Ehe train 


" of events that led to death was asbestosis, and these are 
* the instructions physicians are given in filling out a death 
: certificate. 
From the public health standpoint, of course, the 
notion is that if you could prevent the condition that initiated 
25 the train of events that led to death, you would prevent the 


death, so that an old lady, let's say, who goes to hospital 


= 


with a broken hip, and dies of pneumonia is coded as death due 


to broken bic. 


= 


QO. So this, in your figure that would then 
include people who died from mesothelioma? 
30 A. It could, mmm-hmn. 


Oza el’ mm asking, you Af 2b did? 


—" A seme ar 
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A. Hmmm? 

Q. In your study, would it include those people? 

Deo Well, sticsteoL. all that! S,a rare disease and 
if a physician sees that, you know, eureka, it would, he would 
get that on, if he didn't get anything else on the certificate. 

I have a study which I show what was actually on 
the certificates for asbestosis deaths. In one of my early 
studies I have a table that shows what the certificate actually 
showed. I think it's interacting with lung cancer though, in 
that particular study. 

I have looked at these certificates, though, 
since we have done some of these followup studies. ,. I have 
seen the certificates. 

But there are a set of coding rules. This is 
pretty well worked out...at least we try to be consistent in 
assigning causes of death, and make sure people die of only 
one thing. 

Q. What I'm really getting at is, if someone 
dies from a heart attack because their lungs are filled with 
asbestos fiber and the heart is overworked, would that go down 
aera heart, attack or as an ‘asbestos... 

A. Asbestos. If a person died in, say, right- 
sided heart failure...or is it left-sided? Right-sided, due 
to pulmonary disease, say bronchitis or whatever, he would go 
down as a bronchitis death or emphysema death, or whatever. 

Oot No Ledo eal asbestosis death? 

A. Well, say if he had asbestosis and he died 
of pulmonary hypertension...I don't know TPE Siteses Pernaps 
it is..-he would go down as an asbestosis death. That’ s the 
rule, now what the doctors do...we can't always be sure they 
follow the rules, but we do everything we can to get them to 


follow the rules. 
Q. I guess essentially what we are saying is, 
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Oo. (contdajetthere is’ no way’ to'verirty whether 
that is so, working off the death certificates? 

A. Yeah, sure. We who work with these things 
have done a lot of studies on this, you know. We are 
reasonably sure the system works. We are reasonably sure that 
the rules are being followed, and great efforts are made to see 
that they are. We query death certificates, send them back to 
the doctor and say, you've put the wrong cause of death down. 

There is a whole system to make sure the system 
is working. 

Oy Welll@fonPtable* three of “hat=paper,* where Be 
says Other Asbestos Deaths, I know you multiply by one point 
five, but why would there be a necessity to do that if they 
were all included on the death certificates? 

A. Table three? Other Asbestos Cancers? 

Os. ZXesr 

A. Well, you see the estimate...when I got down 
to twenty-five oh one, I had accounted for all the lung cancers. 
Now I had a problem of what about the gastrointestinal cancers. 

We doti.tehaveemuchn data. ev ile couldn” -do" that 
directly like the lung cancers, so I had to go back to my ELesc 
method that I started out with and said well, what on average 
is the ratio of asbestos lung cancers to asbestos other cancers? 

I found out that looking over a number of studies 
that for every two asbestos lung cancers you find, you are going 
fPomfind cnenmother Lasbestos tcancer?! Vby =that -b©mean™a*cancer 
caused by the asbestos exposure. 

So at®that*point®itsaiay, well; the*®best thing 1 
can do is say well, knowing that from a number of studies, then 
the number of additional cancers in addition to the twenty-five 

0 one caused by asbestos must be twelve fifty, half of the 
twenty-five 0. one...on a two-for-one basis based on looking 


atv rot cofestudites': 


7540-1171 


ods liek HR i Ta aes pia Sad aint oe 


masage sr wine of aeteye elow a al erst 
seasascv wi | 
+; siod@ ,segeq Jody Bo S0303 oldst no \Tiew .0 
tntoy ene ed ¢liaiatgnm oay wand 1 ,ertse? agsvesdoA. 16°19 eyen 
veut 7) taeda ch of yoibesven a sd wists Aivew qdv tid .ovit 
TeesegulSisaueS ddaeb af? go hebylont (fe sone 
TetevseD sozvaadsA tans0. Teesd> eidsT .it 
ay. .Q 
evel jop = forv...evauigae e493 gee woy .fieW = «.f 
crac0deD orieh edy Lin 253 Gesnion[s Det IT yacn io evit-qonme? of 
.espeano Isnitaesnioisaap ans Jucda tedv Se meltcox) ¢ Dan I wou 
4809 0b 3 phivow %...894R doge sydd s*anb ah 
Jozi? ym of Aged op of Gad 3 Ce ,@te0nee prel gcse whit yiscerth 
sparsve nO sériw Liew biée tae dete suo bedzata 1 dans fodtem 
{eteonsn tetta eojeadas GF ateonnd grul eoonedes To Ostet sis ei 
soibute 2o zsdmun = save Galseol gard 40q haved: t 
pniep ets voy .bré® voy eieonhs ghoul sojeedse owt yews aot 42K? 
z92nk9 & ason T Feild ye caves toupee chara 


r pins sepd wae 
neds orgy 


avi? 
Biya ort 


= 196 — Enterline, cr-ex 

Q. The people that died from heart disease, are 
they on this table? Caused by asbestosis? 

Awe (Sure. 

5 Q. Where are they? 

A. Well, wait a minute. This table is only about 
cancer. It has nothing to do with heart disease. 

Om Yee, that's what i) think Jom EXving tO-gcr ae. 


A. I'm sorry. I may have misunderstood you. 


ee ee ee 


The exercise was to see of all the cancers what PrepOrel om are 


10 
caused by asbestos. If it had been of all the heart disease 


| 


what are caused by...perhaps, you know, I could have done it 


ss 


differently. 
Q. On the same table, I'm looking under the 


nel 


Nonoccupations Exposure, we have asbestos lung cancer —- twenty- 


eight deaths? 
A. Yeah. 
O. Tt! Sane insignificant -anounc, statistically, 


15 


a 


foe vont OL the Cotas population number. How would that number 


be arrived, at? 
ime Welt f -lLookedeatea couple of studies on ambient 


= = 


20| air levels of asbestos, calculated that across the entire U.S. 
population the average exposure is probably five nanograms per 
cubic meter, and just extrapolated down to five nanograms. 


Q. If the average...if five nanograms across 


a 


the population, the American population, results in twenty-eight 


tee 


deaths, then can I just bring us around to the lineal nature of 


= the dose-response curve that we were discussing earlier, and 
particularly the area between zero ana point frye? 

- You say five nanograms causes twenty-eight deaths, 

| and isn't there then...wouldn't there be a tendency to think 

‘ that as you worked your way up to point five, the numbers would 

f 30 grow proportionately in there? Have there ever been any 


studies done on that? 


er 
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co EAY faet Enterline, cr-ex 
Ae ePlONDOINt Sel vest tbersyper sc.c. 
On ves. 
Ao Oh eesure. lemean, sletis.see,, the conversion 
5 factor is thirty thousand, I think? I can't remember. I think 
a wfiber is worth thirty thousand nanograms. 
This is really hairy stuff, you know. You've 
gob ito weigh the sfibers. 
Tt have ia) Lot ofsdatascon, hain dryers. The way =F 


—= a a — Ty 


got into this was in the hair dryer business, and NIOSH actually 


j Ns weighed the fibers. It's the most fantastic thing they did, 
and I used their data to get from nanograms to fibers. 
j I don't know...five nanograms would be like ten 
zero...point ten zero something fibers, you know. It would be 
| aetiny, .iny number ot fibers. 
: re Q. Yes. 
] A. But I had to convert nanograms to fibers, and 
' then put fibers into my regression equation to come out with 
the excess relative risk. 
Q. Do you have any idea if you make those 
conversions what the numbers would be like at point five? 
| 20 Re Point fivenriberse 
Oleh. 
Seo e. 
OO} eo call You... 
1 AR. Well, I would have.to work it out. (What do 
a you want to know? You want to know what would be the relative 


risk at point five fibers? 
One oS « 


eee FOr NOW. Long? 06a t Cy ayears Ol. .u 


——- 


Q. On the same basis, yes. On the same basis to 
be consistent with what we have been discussing. 

30 A. Well, you have to look at my paper on testing 
the standard, you'll have to pick out who you believe, and they'll 


| 
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Aw ACOLY CG. ve wOrk fC] Out LOr you... Ji you want: to 
believe me, or Peto, or...you know, what would the relative risk...? 

Okay, let me think. What would the relative risk 

Wererat tive tipereee Ie think 1t) would bes..point tive: fibers at 

will be one point 0O five. The relative risk will be a five 
percent excess at point five fibers after fifty years. 

Is that right? Anybody disagree with that? 

Boy, thts 15) a)do00, Class,. Ill telly you. 


I'm going to start asking you questions pretty 


— a —— _— ——— —= Vw 


10 
soon. 


Q. Before we move off the subject, you mentioned 


a 


that you were asked to review the government study. I am just 


wondering, who was it who asked you to review the government 


——- 


study? That there was thirteen to eighteen percent of all cancer 
15| which was caused by asbestosis. 

A. Well, when I made that comment I said that I 
had been asked by the organizers of the Banbury Conference on.. 
Wwonet Ss the Name of 2t.].on the Quantarlication lof Occupational 
Cancer. Okay, who are they? Gosh, I don't know. 

Who ran the Banbury Conference? First it was... 


Tethink it was funded by NIOSH originally. 1 think it was 


= ss ——— 


20 


initially a government-sponsored conference, isn't that right? 


Let's see...wno...i know Marv Schneiderman was on 


| ill 


the planning committee, and I think Richard Peto. You know, I 


could resurrect how the thing started, and like most conferences, 


—— 


25 somebody got together and said well, who will we get to talk 


about this and get to talk about that. If you have ever run a 


a 


meeting, you know how that happens. 
Why did they pick me? I haven't the foggiest. 
I do have an idea. I'll tell you why. When the 


a 


government document came out, which may have been 1979 or so, 


—— 
3 


the AIA asked me if I would be interested in commenting on it, 


and I was very interested not just from the standpoint of 
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=O) Enterline, cr-ex 

A. (cont'd.) asbestos, but because it had a big 
section in there on chromium - chromate exposures — which I am 
very interested in, and I did write some comments and used a 
method to make an estimate that I presented here today, using 
the asbestosis cases as an index case. That comment of mine 
was then incorporated into a paper that was published by two 
people at NIHS, so those comments got kind jof.circulated ,yand 2 
think that's perhaps the reason that I was asked to see erage 
could develop the method a little further for the Banbury 


Conference. 
Q. I would like to look back on the drawingboard 


there where we were talking about smoking and asbestos, and I 
was wondering if you could comment on...we talk about the length 
of time that someone is exposed to asbestos dust or asbestos 
fibers, but what about the length of time they have been smoking? 
How would that enter into those calculations of the relative 
risks? 

A. I don't think that's been worked out very well. 
I mean, it's a really good question that might...you know, 
there's an answer to that, but I don't know what it is. 

I know that a very good question is, does it 
help to stop smoking, and I think thewanswete. S jay Coie ee OOeS. 


I think there is some data on that. 
In other words, if you are an asbestos worker and 


you stop smoking, will it change the isi we eth i NmeLNe gansweue ls 
yes, it definitely does. 

Q. But does it change the risk any more 
substantially than it does in the rest of the population, should 
they stop smoking? 

A. I don't know, but you are going to have some 
good witnesses. I'm sure they can tell you more about that than 
Te Cans 


MR. STARKMAN: That's all. Those are all my 


questions. 
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DR. DUPRE: This completes the cross-examination, 
I gather, counsel? 

MR. LASKIN: At last, time for the Commission. 

DRewUUPRE es Pare eront. “Stl bloeedmtOunGet Ore tie 
Commission. 

Dre ULLen: 

DR. UFFEN: Mr. Chairman, I have a couple that 
have arisen during the day.” I think they” are quite short. 

Could I come back to one that was raised just a 
little while ago about the death. certificates? Quite recently 
we were told that as high as thirty percent of the death 
certificates may have to have been altered after an autopsy. 

To a layman, that seems like an enormous figure, thirty percent. 
Does that seem reasonable to you that it's true, or close to 
the truth? 

DR. ENTERLINE: It seems a little high to me. 

But autopsy for what? I mean, autopsies are often done where 
the Cause of deatn us 10) dcunpt, and... 

DR. UFFEN: The circumstances here were, a union 
questioned the circumstances and requested an autopsy, and 
subsequently the death certificate was altered. I put the 
question, to what extent does that occur, and the answer came 
back, as much as thirty percent of the time. 

DR. ENTERLINE: =f ‘think 11 that srtuacion that 
probably would be about right. Where there was...see, to begin 
with, you are starting out with a question. In other words, 
there must have been something peculiar about the case to raise 
the issue, and so I would guess in those situations you might 
get... 

DR. UFFEN: They were probably Workmen's 
Compensation cases. 

DRS ENITERLINEs =~ Yes: 

DR. UFPFEN: I"“would “like "to rgo*to=the two “papers 
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- 131 - Enterline 
DR. SUEFEN a tcontd. jp thatiyous brought ain today. 
The first one, I found it admirable to see your ogre anitrying 
to estimate all the parameters that were needed to make a 
5 projection into the future and to double-check them and so on. 
LT watted rightetouthe end tousee whether, after 
you had done your best estimates, if you would also do worst 
Or extremes. Have you done extremes? Have you gone through 
the exercise and said, let's put in the worst possible, 


conceivable case and what does that do to that one percent figure 
10 


at the end? If it changed it to five percent, I would think 
that was quite significant. If it changed it to one and a half 


Or tO (two, 1t would bevocuites different, 


ss 


Have you done that? 
DR. ENTERLINE 2) NO. Li trys to avoid thats because 


people somehow have the idea that making worst estimates in this 


———ae 


15 
situation is going to help somebody. I think in this situation 


you are talking about an allocation of national resources among 
people that are competing with each other, and you want to make 
the best allocation you can among competing thingses) I thank to 


Overestimate one, or overestimate them all...what if everybody 


20) overestimated? Of course then you find out that you could 
account for three hundred percent of all the cancers in those... 


the guy that makes the...the chromium people say that twenty 


= 


percent of the cancer is due to chromium, and the nickel people 


Say twenty percent is due to nickel, and the cigarette people 


— = 


Say ninety percent is due to cigarettes. I think then people 


2 that are rule making are really confused by that. 


= 


Everybody comes in and says, look at me, my 
problem is worse than his problem. I think they ought «to stop 
doing that. You know, I think...let's do our best, Jdet"s 
get a best estimate and try not to make a mistake on either 

30} Side and see what is our best estimate. I tried to do that. 


I think for this particular purpose, that's 


a, A meneeeald = ay 
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DR. ENTEREINE (cont c.)" the, thing to ao. Ir 1 
were... 

DR. UFFEN: I was thinking from a point of view 
of sensitivity analysis. It's usually desirable when data are 
not precise to have some estimate of the sensitivity to... 

DR. ENTERLINE: The range. 

DR. UFFEN: That was the concept... 

DR. ENTERLINE: Yeah, yeah. Well, I'm afraid 
how that's used, because one you do that then people...one group 
uses the upper estimate and the other group uses the lower thing, 
and then you find out that they are fighting with each other. 

DR. UFFEN: Unfortunately, we are going to hear more. 

DR. ENTERLINE: You are going to hear them all. 

DR. UFFEN: We are faced with the chore of 
deciding. 

Can I move to another one? It's your second 
paper where you were, I think, examining the initial for shel 
the excess of lung cancer. 

Pimertontees, tol eulcerscOod 1b cOLrecctly = 7. 7ouU 

did the whole works tor two fibers per ccc. 7 

DR. ONTERGUUNE: ces. 

DR. UFFEN: Have you done it for one fiber per 
evc., or One andea half "or “anything else? 

DR. ENTERLINE: Sure. I mean, all you do, since 
Pais ts "a tocally dinear system, if you walt Tt. for one; just 
divide my estimates by half. If you want it for point five, 
just divide it by four. Somebody had asked the question...see, 
T calculated that at two cibers for fifty years there would be 
a twenty percent excess...and he asked, what about point five 
fibers for fifty years...that's a quarter of two...and I said 
a five percent. 

So since the system is totally linear, you can 


divide by any number. 
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= 133..= Enterline 

DR. UFFEN: You are all right as long as we recognize 
that this is assuming a linear dose-response curve? 

DR. ENTERLINE: ,That's right, yes. 

5 DR. UFFEN: But as we get to lower fiber counts, 

one point five, point one or whatever it is, is my understanding 
correct that the reliability of that linearity assumption is 
questionable? 

DRL SENTERDING 2: el othinksso, yes. 

DR. UFFEN: So we mustn't just divide by two if 


LP we go from two percent to one percent...or two fibers ,peryic..c. 
to, one, fiber per.c.c.? 
1 DR. ENTERLINE: Well, I don't know any other...I 
don't know anything else to do, is the problem. I don't know 
| Bowlelseeto.dOutiis, buteto divide like that. 
f 15 If you...you know, I could perhaps defend doing 


that division. I don't want to overemphasize this little curve. 


Thatls astheory: 
It depends what you are going to do with the data. 


I don't know what you are going to use this for. 
DR. UFFEN: As a layman, what is putting...what 


— 


20 is being put to me is just that...should we have a regulation 
that. has two fibers per .¢.c, or_one,,Or point one, And as I 
listen to the experts, I find the basis for making a rational 
judgement clouded because there isn't any, either agreement 


byeexperts, Oradata which Cans be trusted: Thats all, 2 want 


= —_ 


= to find out, to what degree can we make these assumptions 
and know that we are on firm ground? 
DR. ENTERLINE: I think you should simply at 
this point make linear extrapolations. 
DR. UFFEN: Linear? 
DR. ENTERDINE: yes. 
30 DR. DUPRE: Dr. Mustard? 


DR. MUSTARD: In your exhibit six, and in some GE 


—ay a 


CO EEE 
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- 134 - Enterline 

DR. MUSTARD: (cont'd.) the other ones, you get 
back to this cause of death question, and I would like to ask 
the question a slightly different way than others have been asking 
5B ety 

As an epidemiologist you are dependent upon what 
the system out there identifies, and under the elassirication OL 
respiratory disorders as a cause of death, 1t isn't a‘huge figure, 
its a reasonably respectable figure of four or five percent si 9) 


Enis COUNtry. 
Has anybody taken that classification, the broad 


SS —_! __—_ Ss —_——_ —— — 


10 


classification of respiratory disorders, and gone at it to 


— 


find out in a kind of random, in a properly controlled way, as 


to how much asbestosis is not diagnosed within that classification, 


and I suppose the way you would have to do it is, someone have 
15 to construct a study in a center where you could get post 
mortems in in a random fashion to find out if there is a certain 
amount of chronic chest disease that is diagnosed as a matter 
other than asbestosis, which should be diagnosed as asbestosis. 
Do you know, do you have any feeling if there 


is an underestimate, and if so, what it is? 


20 ; 
DR. ENTERLINE: I guess there is an underestimate. 


In one of my papers we add in the category, pulmonary £IDEOSIS, 


and assume that those cases should have been called asbestosis 


a! 


because they occurred in asbestos workers. 
BUG fothink.. you get down €o tlic question Of 


a 


25 what is asbestosis. Do you mean any fibrotic change in the 


lung of someone exposed? Do you mean the presence Of -L[1bers? 


= 


Do they have to have fibers? I think people have struggled 
With this somewhat and it’s a kind’ of a tough question because 
the parameters aren't terribly well defined. 

The closest I could come, I think, was to add in 
301 this pulmonary fibrosis subcategory that was listed on death 


certificates, and it adds about a third to the deaths, if you 


| 
j add that. 
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= 135 — Enterline 
DR. MUSTARD: But you are not aware of anyone 
having tried to determine scientifically if there is an under- 
estimate, and the size of the underestimate? 

5 DR. ENTERLINE: Of asbestosis? Now, you have to 
define whether you mean the presence of the disease at time of 
death...you know, there is a difference between dying with and 
of, you see. We are mostly interested Teh GokiAimeep Canes 

There is another kind of question of sort of 
the prevalence of disease in corpses. I mean if someone dies, 
10) there may be a lot of things wrong with them, Dub few nke you 


have to go back to the old notion in public health of cause/effect, 


preventing death, and there we are mostly interested in died of 
rather than with, although we recognize that the concurrence of 


conditions precipitate deaths and there is no way to know what 


the contribution of each of them is. It's a tough question. 


j % DR. MUSTARD: I think dying of chronic chest 
disease that is fibrotic in nature, in which asbestosis may 
or may not have been present. Thatise what. metrying to get 
! at. That, I think, is an area in which we have some uncertainey . 
DR. ENTERLINE: I think, yeah. 
{ 20 DR. MUSTARD: Okay, my second question is related to 
hea. ..some Of wthesevare exhibits, but. it's on page 177 of 
j exhibit seven...in which you have your projected curves in 
relation to latency in relation to dose. How confident are you 
7 that those curves bear some relation to reality? 
; DR. ENTERLINE: That's the curves there, you 
ws ss are talking about? 
: DR. MUSTARD: Yes. 
DReENTEREINE 6 Welln stoic tney bear some 
relation to reality. If I was really confident of those, I 
would do more with that concept. I think it's an idea whose 
30 time hasn't quite come yet, and it's like all these things, 


ideas wax and wane, and this one is sort of just simmering and 


| 
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DR. ENTERLINE: (cont'd.) waiting for something to 
be done with it. 

DR. MUSTARD: Well, let me pose a practical question 
to you. Let us suppose that I have been working in an asbestos 
plant and exposed to asbestos, and cancer becomes diagnosed at, 
say, nine point two years of exposure, but my compensation 
arrangements in my particular jurisdiction are that you have to 
have ten years of exposure to be eligible. Those curves would 
give me some problem, given the ten year cutoff, because you 
suggest there is a slow slope and then it accelerates. I guess 
the question I would like to pose to you in view of the 
uncertainty there is, in your view do you think that having a 
Specific. cutobkt 1's sound scientifically at this) stage, or should 
one be more flexible in one's interpretation of the cutoff time 
in terms of the period of exposure and developing cancer? 

DR. ENTERLINE: Oh, I think that*s only one of 
the two Lactors. The other is the intensity of the exposure. 

DR. MUSTARD: Yes, good exposure. 

DR. ENTERLINE:) loss) high, very imtense exposure: 

DR. MUSTARD: Oh, let's take your middle curve 
there. 

DR. ENTERLINE: Well, now, that's time to tumor. 
What's the median... 

DR. MUSTARD: This is, you get your fourth 
level of exposure. 

DR. ENTERLINE: Yes. Well, you could...that 
curve in this particular case, you could make a probability 
statement as to whether or not that particular disease was due 
fortnat patercular exposure by reading off that curve. If... 
etrcncaye. -NOve men iniky Chate there (ord tlt Lerence Nere. 

You are talking abouts..that curve 2s, about 
when the disease appears in relation to when the exposure started, 


and it doesn't say anything about the duration of exposure, that 
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DR. ENTERLINE: (cont'd.) particular curve. 

That particular graph deals with the situation 
where people get...in this case a year's worth of exposure at 
different levels, and displays when the cancer is going to* appear 
in relation to when that' year's exposure took place. That's 
what that graph is. 

DR. MUSTARD: But if I start back at nine and 
aenalf years ago, and i'm getting exposed continuously, although 
all the way along, surely that curve Je still applicable because 
I've had my one year, plus? I'm just concerned about trying... 


your view as a statistician of the decision-making rule which 


you have to apply in taking arbitrary cutoff times, in view of 
the fact that the curve isn't a sharp change. 

DR. ENTERLINE: Well, you said it. I think Vos 
purely an arbitrary cutoff time. I mean, they couldn't be 
anything but arbitrary, and there Ws 10 Leason 1c COouldn tbe 
nine or eight or ten or eleven. I mean, you're going to have 
to develop some kind of reason for having ten. I don't know | 
what the reason is, but I would be worried about that. 

DR. DUPRE: Dr. Enterline, what kind of study 
led to the indication that there might be a downstream effect 
among nonsmoking uranium workers? Was this a study of retired 
workers, for example, similar to the one you've done with 
asbestos workers? 

DR. ENTERLINE: No, it was a study like the 
Dement study and others referred to, where the dose and the 
time were all mixed up, as I described earlier. You know, 1 
think in that sense there is some controversy about those 
kinds of studies. It was not of retired workers. 

DR. DUPRE: Are you continuing to follow your 
cohort of retired J-M workers? 

DR. ENTERLINE: I'm not, no. 

They could be followed anytime. That LS > you 
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DR. ENTERDUINBes 4 COnts.o, Je ‘COUlLdL picks Tt. upsanyv 
year you want, and clear this with our Social Security system 
and pick up the deaths. I think probably in four or five years 
when we think enough more deaths will have occurred, we will 
probably just run them through again. 

This is not sponsored research at all, but in 
the university we have little pots of money that you can do 
this, put students on them. Students have traineeships and 
scholarships, and it's kind of a learning project for students 
to ,do that... We°ll probably.de thicsin a _ fewsvears. 

DR. DUPRE: Following up that cohort of retirees, 
would that be something that would indicate whether the uranium 
mining nonsmoker downstream effect is going to materialize among 
asbestos nonsmokers? 

DR. ENTERLINE: You would have to get smoking 
histories on your retirees. See, we never had that. 

DR. DUPRE: That you .jidnit nave. 

DR. ENTERLINE: Yes. Now, Selikoff someday will 
know this. I mean, if the history in uranium mining applies 
to the asbestos work, as we move on in the Selikoff study, and 
that's what that's based upon, he ought to see if this is true 
age palleyeits 

I have...we have one of our professors named 
Ted Radford is very interested in this phenomena, and has 
been pressing people in the asbestos field to see if it might 
not be true in asbestos as well as in uranium miners, just 
the downstream effect that we have to wait and see in nonsmokers. 

Hewthinks that sin the Long. ieun pin quran iim miners, 
smoking has turned out not to be an important variable. 

DR. DUPRE? a Counsel? 

MR. LASKIN: I don't have any more questions for 
this witness. I don't know if anybody else at the table has 


any more questions. If not, I would certainly like to thank 
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- 139 - Enterline 

MR. BASKIN:) (cont!d.)« Doctor Enterline... 

DR. DUPRE: Well, I think Mr. Stewart would like 
to ask a question, from the Energy and Chemical Workers Union. 

MR. STEWART: I have, Dr. Enterline, two points 
that I would like to raise concerning the study of the retirees. 
I attended a national pension conference in Ottawa recently, 
and the statistics that we were provided reflected that less 
than half of the people, the workers in this country covered 
by private pension plans, actually received pensions. So that 
applied to Johns-Manville, and that would simply mean that less 
than half of the Johns-Manville employees would reach retirement 
age and receive a pension. 

Given theshrgnsmorbidity and momtality rate at 
Johns-Manville, it would be reduced significantly above that. 
Now, that's one of the problems. 

The other problem is that we do worker beside 
worker, one who may have a susceptibility to asbestos come up 
with asbestosis or lung cancer, and nothing happen to the other 
guy . 

Now, the person that makes it through to sixty-five 
obviously has a predisposition against disease, rather than one 
toward disease, so really is a study of retirees significant 
in trying to determine the magnitude of the problem of disease 
in asbestos workers? Givens ChosemtwOnpOoin tsa hatiyleonalsed. 

DR. ENTERLINE: I think that's a fair question. 

I think that...we talked a little bit about the mesotheliomas, 
for example, and I think we, for some reason, are missing 
those. I don't know why. 

But we certainly weren't missing the cancers, 
though. I mean the cancers are there and there is a good, 
sharp dose-response relationship. You have to realize that 
while it's clear what the selection factor is on retirees, 


that also applies to any other study that is done. If I were 
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DR. ENTERLINE: (cont'd.) to have studied workers, 
Say twenty years or more after first exposure, in other words 
I leave out all the people who die at less than twenty years, 

I would have also had a selection factor. 

That is, anytime you select a restriction on the 
data...such as I only want to see people after twenty years 
from first exposure...you have introduced the kind of bias you 
are talking about because some people will have died at nineteen 
years and they will be out of your study, and you will say, gee, 
Pacdon.t Know whatikinds Of plas thatenad, poUutelechink® ve made 
a kind of a compromise and I think that my restriction makes 
a better study and I'll have to sacrifice losing the nineteen 
year death. 

So I think anything in epidemiology does have 
to make some kind of compromises, and I feel that the fact 
that these people terminated their exposures, and they don't 
have exposure continuing, perhaps is on the plus side. 

I realize there's some negatives. I don't know 
how to do a perfect study without experimentation, which you 
Canut dow al would slikes...6 thinketielanademy way. tl -would) like 
to tudy all the asbestos workers. It just didn't happen to be 
Ghe kind .of data J could .et. my hands ,on.at che time. 

MR. STEWART: The other point that I wish to 
make, and this concerns the statement about intermittent 
exposure, in 1970 Dr. Selikoff shared the research that he...with 
us, that he did with the insulating union. He did make a 
prediction at that time that we would see the same problems 
at Johns-Manville here in Toronto, that the insulators experienced. 

I can tell youthat it was worse. That the 
experience that we had in Toronto is a worse experience than 
showed up in his research mnducted among the insulators. 

DR. ENTERLINE: I saw those data. 
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MR. STEWART: He predicted it would be that bad, 
and actually it's worse. 

DR. ENTERLINE: I think that's absolutely 

: remarkable data, and I hope that gets in the world literature. 

We, of course, can only go on what people are 
willing to publish or that we know about. I've seen those data. 
They are remarkable data. Absolutely remarkable data. I don't 
know of anything quite like that in the literature. 


as LT thinkett would be worth, Looking mone at that 


el — — = = ECU 


and see what was it...he got a ninefold relative risk, or 


something, you know. That's...very few people can ever observe 


that. It means.:.it has to mean that.-.almost halt your deaths 
must be lung cancer deaths. 
DR. FINKELSTEIN: Lung cancer plus mesothelioma. 
15 DR. ENTERDINE: Yes. 
MR. LASKIN: Can you help the rest of us and tell 


— 


us a little more specifically what data we are talking about, 
and what period of time? 
DR. ENTERLINE: Dr. Finkelstein showed this to 


me at the break. I had not seen this before. 
20 


MR. WARREN: Don't you think it would be useful 
if we had this as an exhibit so that everybody sitting here 


would, be in a positrom to deal with 1t, rather than talking 


= 


ADGUG Lt On the transcripe: 
MR. STEWART: I'm not relying on Dr. Finkelstein's 


a 


25 data for my observations. These are actual observations that 


we have made ourselves, and it doesn't come from the data, 


ay 


although the data supports the statement that I made. 

DR. DUPRE: Dr. Finkelstein, can you tell the 
Commission about the eventual availability of this unseen 
data that has just been the subject of these very interesting 


30 remarks? 
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- 142 - Enterline 
DRO EINKE UST LN ceeNO ee leCcalut eis mM nOt in a 
position to make a decision. 
DR. DUPRE: You are not talking about data that 


5} is in a study in progress? There is apparently a study that 
| has been completed? 
DR. FINKELSTEIN: No. There is a study in progress. 
Half of it has been completed. I have finished looking at men 
who have been employed nine or more years. I am currently 
tracing the men who have been employed one to eight years. 
| se So presumably relative risk, I include men with 
(inaudible)...but hopefully within the next’ six months... 
DR. DUPRE: This is a study by the Ministry of 
| Labour in this jurisdiction? 
(REPORTER'S NOTE: No audible response.) 
15 DR. DUPRE: Fine, that's what I wanted to 
ascertain. 
Mr. Laskin, any more questions or comments? 
MR. LASKIN: None, Mr. Commissioner. 
DReDUPREcemDr.s Enter line; molt, Maye thank.Vyou 
very, very much indeed not only on behalf of the Commission, but 
: 20 I'm sure on behalf of the parties as well, and hopefully, 
eventually, on behalf of the Ontario public. You have been 
) most generous with us, sir, and I thank you. 
THE INQUIRY ADJOURNED 


THE FOREGOING WAS PREPARED 
25 FROM THE TAPED RECORDINGS 


(6/76) 7540-1171 


Se <i | . 
Pe oe “PR 2B we 
i wer 7 ae ey ‘* 


eb 7 4 > 
> 


ade pal tkns do 


ae 
fast? eh: 7a 6 est ic rasqge eb ssear Seae 
= 
- : 
: . 7 han 
sq al ~Sude # ‘el sr :eAT ae saa 
‘@ Haisyoel here ta oved 2. bes si qa ead, > 
‘ | an: =. 
yicvsun me 1 .2aeoy es0m Ie cin Be ateay ih 
wis fiele of sae bevolety ised evi ay 1 sd 
- 
aa an Sbyincs 1. aeia evigeies yidenines qa) 
- ls 


.. efrec xie deat sat aide Vid tus otfdui ails 5 Catlin ae 
$¢i0°% eda, yo PRESSE. A OE BEAT tte na she a as 
| Samcis sibabunt a 2 wade 

iusaecgjuet ail ba6. off ETOR 2 memoge) 
Of betasw I Seew e*dets sais . eo aa 


10 anoiésenp saon “6 ~fttee!l .3h_ 
Tokhien bene? ih vata. ater ca ao 

sf 7.9em Sle oes iieeca’ .30 ‘ante ot . 
Yo se eo yLtio json: tesbeoBer 
Viluteqead bis few en aettieq. ods : 2 
need svat woY . =i bled obzn2a0. ond fo 
voy snes t bos ae ,an 


VA 484. BAW on onRROT wr 
ADYIVACDAA GSGeT OP Moe 
| HMIGED ORG ves ONE Se iT; 


Ha ey iAOR 
uh Stl 


i 
i 
Ay 


iY i 
iW 


